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PREFATORY  NOTE. 


Owing-  to  the  very  great  interest  taken  at  the  present  time  in 
what  may  be  termed  the  commercial  metals  on  account  of  their 
greatly  increased  value,  the  Hon.  Minister  for  Mines  issued  instruc- 
tions that  this  Bulletin  should  be  compiled  with  the  object  of  assist- 
ing prospectors  and  persons  interested  in  the  search  for  those 
other  than  gold. 

Although  collected  from  the  most  reliable  sources,  absolute 
accuracy  cannot  alwaj's  be  guaranteed,  since  portions  of  the  infor- 
mation contained  have  necessarily  been  gathered  from  a  variety  of 
sources  often  only  more  or  less  authentic,  whilst  that  relating  to 
mines  worked  in  the  distant  past,  of  which  no  record  exists,  may 
possibly  be  found  to  be  like  a  story  often  told. 

Unfortunately  the  districts  in  which  these  metals  exist  have  not 
been  recently  examined  by  any  member  of  this  Staff,  whilst  the 
information  obtained  by  the  State  Mining  Engineer  with  regard  to 
the  Pilbara  District  is  not  yet  available. 

The  figures  given  have  been  obtained  from  the  official  sources, 
but  these  unfortunately  are  far  from  perfect  owing  to  the  fact  that 
many  persons  working  these  baser  metals  do  not  consider  that  it 
is  compulsory  for  them  to  send  in  returns  to  the  Mines  Department 
of  the  ore  raised,  consequently  parcels  shown  in  the  Customs  returns 
have  to  be  traced  to  their  source,  and  likewise  those  treated  at  the 
Smelting  "Works. 

The  preparation  of  this  Bulletin  was  entrusted  to  Mr.  E.  S. 
Simpson,  B.E.,  Assayer  and  Mineralogist  to  this  Department, 
•and  to  Mr.  C.  G.  Gibson,  B.E.,  Assistant  Geologist. 

It  is  hoped  that  it  will  prove  of  service,  and  that  by  its 
means  attention  will  be  attracted  to  districts  in  which  these 
metals  either  have  or  are  reported  to  have  been  discovered  ;  and 
■should  this  come  to  pass,  the  main  object  for  which  it  was  under- 
taken will  have  been  accomplished. 

HARRY  P.  WOODWARD, 

Assistant  Government  Geologist. 

Geological  Survey  Office, 
Perth,  15th  June,  1907. 
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NOTE5  UPON  THE  OCCURRENCE  OF  VARIOUS  ORES 
AND  HOW  THEY  MAY  BE  RECOGNISED. 


In  writing  a  chapter  upon  the  general  occurrence  of  the 
various  ores  with  the  object  of  assisting  the  prospector,  a  task  of 
considerable  difiieulty  has  been  undertaken,  for  although  the 
trained  eye  can  detect  certain  little  unexplainable  points  which 
lead  the  brain  without  mental  effort  to  draw  certain  inferences, 
it  is  utterly  impossible  to  impart  this  faculty  by  the  means  of  a 
feAv  sheets  of  printed  matter,  therefore  an  attempt  will  only  be 
made  to  set  down  as  concisely  as  possible  those  facts  which  are 
indispensable  to  the  seeker  of  the  baser  metals. 

The  first  point  to  be  borne  in  mind  by  every  prospector  upon 
starting  work  in  a  new  district  is  that  he  should  not  hurriedly 
condemn  it  because  the  occurrence  of  the  ore  is  not  identical  with 
that  in  a  district  with  which  he  is  familiar.  This  is  very  apt  to 
occur  in  this  State  where  our  metallic  deposits,  including  gold, 
are  frequently  found  to  exist  under  totally  different  conditions 
to  those  prevailing  in  other  parts  of  the  world,  therefore  the  in- 
tending prospector  must  not  always  expect  to  find  either  the  same 
class  of  rocks  or  country  here  as  that  of  which  he  may  have  had 
previous  experience. 

The  metallic  mineral  deposits  of  Western  Australia  occur  in 
two  distinct  series  of  rocks,  the  first  being  the  cry^stalline,  which 
includes  the  gTeenstones,  granites,  gneisses,  and  schists,  and 
second  the  metamorphie  or  altered  sedimentary,  Avhich  consists 
of  clay  slates,  crystalline  limestones,  quartzites,  and  conglo- 
merates, both  of  which  series  are  intersected  by  granite  (gener- 
ally pegmatite),  diorite  or  porphyry  dykes  and  quartz  veins. 

In  the  Kimberley  district  Ave  find  both  of  these  formations, 
but  in  this  case  the  schists  are  in  reality  highly  altered  sedimen- 
tary rocks,  the  change  being  due  to  the  intrusion  of  large  masses 
of  granite.  In  the  North-West  district,  the  metamorphie  rocks 
are  largely  developed  but  are  traversed  by  numerous  granite 
(pegmatite)  dykes. 

In  the  South-Western  division,  the  rocks  are  for  the  most 
part  gneissic  granite  with  numerous  intrusions  of  diorite  and 
granite  (pegmatite). 

In  the  Central  and  Eastern  divisions,  the  lodes  as  a  rule 
occur  in  the  gTeenstones  (hornblende  schists),  but  always  in  proxi- 
mity to  granitic  and  porphyritic  intrasions. 
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Whilst  upon  the  South  Coast,  although  of  a  ..schistose 
character,  certain  points  in  the  ctructure  of  the  rocks  lead  one 
to  the  conclusion  that  they  are  partly  of  sedimentary  origin  and 
they  are,  like  the  northern,  traversed  by  pegmatite  dykes. 

One  very  general  feature  of  the  mineral  belts  of  this  State 
is  that  the  surface  of  the  ground  is  strewn  with  fragments  of 
quartz  and  ironstone. 

COPPER. 

The  ores  of  this  metal  are  found  in  greenstone  and  granite 
intersected  by  greenstone  dykes  as  well  as  in  schist  or  slate 
country,  but  also  rarely  in  limestone;  their  presence  is  usually  de- 
tected by  the  green  staining  of  the  rocks  at  the  surface  and  the 
general  association  of  quartz  and  ironstone  (gossan).  This  green 
colour  is  due  to  the  presence  of  malachite  (green  carbonate  of 
copper)  which  is  formed  by  the  decomposition  of  the  sulphide  ore 
in  the  presence  of  water  and  air,  which  first  forms  near  the  sur- 
face a  soluble  sulphate  of  copper  (bluestone)  which  is  con- 
verted into  the  carbonate  by  meeting  with  carbonate  of  lime  de- 
rived from  the  weathering  of  the  enclosing  rock.  Capillary  attrac- 
tion and  other  causes  lead  to  an  enrichmejit  of  the  deposit  at  and 
above  the  water  level,  it  therefore  follows  that  the  true  value  of 
a  copper  lode  cannot  be  determined  until  it  has  been  explored 
below  the  water  level. 

There  are  many  green  minerals  w^hich,  owing  to  their  close 
resemblance  to  copper  ore,  may  be  mistaken  for  it,  and,  where 
little  more  than  stains  exist,  it  is  impossible  to  discriminate  between 
these  by  the  w^eight,  but  if  one  of  the  following  tests  be  employed,  the 
point  may  be  settled  with  certainty: — First,  carbonate  of  copper 
is  soft  and  soluble  in  acids  with  effervescence;  second,  if  dis- 
solved in  vinegar  and  then  ammonia  is  added  slowly  to  the  solu- 
tion it  becomes  clouded  and  a  bluish  white  precipitate  is  formed, 
which  upon  the  addition  of  more  ammonia  dissolves  again,  giving 
a  clear  deep  blue  liquid  ;  and  third,  when  no  acid  is  available  the 
presence  of  copper  in  ore  can  be  determined  by  reducing  it  to  a 
pow^der  and  mixing  with  common  salt  then  sprinkling  it  upon  a  fire, 
when  the  characteristic  green  flame  will  appear  although  only  a 
minute  quantity  be  present. 

The  second  and  third  of  these  tests  apply  to  all  classes  of 
copper  ore,  but  the  first  only  to  carbonates. 

Below  the  green-stained  lode  cap,  a  liver-coloured  ore  is  often 
met  with;  this  consists  of  a  mixture  of  red  oxide  of  copper  and 
iron  with  grains  of  green  carbonate  and  black  sulphide.  This 
class  of  ore  cuts  with  a  bright  shining  streak,  whilst  the  softer 
it  is  the  higher  is  its  quality. 

The  highest  grade  ore  is  usually  found  at  or  about  the  water 
level,  Avhere  the  partial  alteration  and  concentration  of  the  sul- 
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pliides  gives  rise  to  a  mixture  of  red  and  black  oxides  with  black 
sulphide,  bornite,  fahl  ore,  and  other  minerals  exceptionally  rich  in 
copper.  Slugs  or  ragged  plates  of  metallic  copper  are  often  met 
with  in  a  more  or  less  poAvdery  mass  of  black  decomposing  sul- 
phides at  this  level,  whilst  silver  is  usually  present  to  a  marked 
extent. 

The  sulphides  which  occur  mostly  below  the  water  level  consist 
of  a  golden-coloured  ore,  which  is  a  mixture  of  copper  and  iron 
pyrites.  All  sulphides  containing  copper  will  cut  with  a  knife, 
and  are  easily  distinguished  from  iron  pyrites,  which  is  so  hard 
that  it  will  strike  fire  with  a  steel,  whilst  the  ease  with  which  copper 
sulphides  will  cut,  or  their  softness,  is  a  good  indication  of  their 
quality. 

Much  of  the  value  of  copper  ores  is  due  to  the  gold  and  silver 
contained  in  them,  so  that  assays  for  these  metals  should  not  be 
omitted  whenever  practicable. 

TIN. 

The  presence  of  tin  is  usually  denoted  by  small  bright  black 
or  greyish  stones  of  great  weight  for  their  size,  which  feature 
enables  them  to  be  easily  separated  from  the  sand  and  clay  (with 
which  they  are  usually  associated)  by  means  of  washing  with  a 
dish  or  drybiowing.  This  ore  is  always  found  in  close  association 
with  granite  rocks,  especialh'^  those  which  carry  tourmaline, 
lithia  mica,  or  tantalum  ores. 

Tin  ore  is  usually  met  with  in  the  alluvial  wash  of  stream 
beds  (when  it  is  called  stream  tin),  but  in  the  North-West,  where 
no  concentration  has  taken  place,  owing  to  the  flatness  of  the  sur- 
face and  the  small  rainfall,  it  is  also  found  streAvn  over  the  sur- 
face of  the  plains  and  embedded  in  the  shallow  soil  of  gentle 
slopes. 

These  alluvial  deposits  are  generally  derived  from  the  weather- 
ing of  the  stanniferous  pegmatite  dykes,  which  are  coarse  granites 
containing  large  crystals  of  felspar,  mica  (sometimes  in  large  enough 
plates  to  be  of  commercial  value),  and  ragged  quartz,  and  some- 
times also  black  six-sided  crystals  of  tourmaline,  the  enclosing 
country  rock  in  this  State  1)eing  generally  crystalline  and  mostly 
granitic. 

Stream  tin  is  generally  more  or  less  rounded,  having  a  bright 
polished  surface,  whilst  the  lode  tin,  when  in  crystals,  has  eight 
sides,  and  in  form  is  like  two  four-sided  pyramids  joined  base  to 
base  ;  both  of  these  forms  may  be  coated  with  a  thin  ferruginous 
covering  of  a  dull  chocolate  colour,  but  when  broken  the  bright 
resin-like  fracture  so  characteristic  of  tin  oxide  Avill  be  at  once 
obsei-A'ed. 

The  principal  characters  by  which  tin  ore  may  be  recognised 
are  its  high  specific  gravity  or  weight,  the  bnlliant  lustre  of  its- 
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fracture,  its  streak  or  i^owder,  which  is  of  a  grey  or  broAvnish-grey 
■colour,  and  the  fact  that  it  is  fused  with  the  greatest  difficulty  alone, 
but  yields  a  bead  of  metallic  tin  when  treated  with  carbonate  of 
•soda  or  cyanide  of  potassium  upon  charcoal  before  the  blowpipe, 
or  in  a  crucible  in  a  forge  or  furnace  ;  the  metallic  tin  being  easily 
distinguished  from  any  other  metal  by  the  peculiar  crackling  sen- 
•sation  it  produces  when  pressed  between  the  teeth.  Tin,  in  any 
form,  is  not  magnetic,  it  will  neither  attract  the  needle  of  the  com- 
pass nor  can  fragments  be  picked  up  by  a  magnet  either  before  or 
^fter  fusion. 

It  is  easily  distinguished  from  the  majority  of  minerals  by 
its  weight,  but  it  may  be  confused  with  any  of  the  five  following 
heavy  minerals,  particularly  if  in  small  fragments,  when  the  differ- 
ence in  weight  is  not  so  readily  appreciated  :  — 

The  first  three,  viz.,  magnetite,  ilmenite  (titanic  iron  ore),  and 
nitile,  although  not  nearly  so  heavy  as  tin,  are  often  mistaken  for 
it,  but  they  may  be  distinguished  as  follows  :  — Magnetite  by  its 
magnetic  properties  and  black  streak  or  powder;  ilmenite  (black 
sand)  gives  a  black  streak  and  becomes  magnetised  after  heating 
to  redness  with  charcoal,  and  in  the  form  of  powder  when  washed 
in  a  dish  runs,  with  a  glittering  appearance.  If  the  finger  is 
•damped  and  dipped  into  the  ordinary  black  sand  it  will  adhere  to 
it  whilst  tin  will  not.  Rutile  is  more  difficult  to  distinguish  from 
the  preceding,  the  most  noticeable  points  being  that  it  does  not 
possess  the  brilliant  fracture  of  tin  ore,  and  it  yields  a  reddish- 
brown  powder  ;  however,  it  Avill  yield  no  tin  with  the  blowpipe  or 
hy  smelting. 

In  the  case  of  wolfram  and  tantalite,  whose  weight  is  so  similar 
to  tin,  this  feature  cannot  be  taken  advantage  of,  but  since  wolfram 
fuses  easily  to  a  magnetic  bead,  this  can  be  quickly  determined  ; 
whilst  in  the  case  of  tantalite,  a  freshly  fractured  surface  is 
much  more  stonj^  looking  than  that  of  tin  ore;  but  the  non- 
production  of  a  tin  button  after  fusion  with  soda  or  cyanide  is  the 
only  simple  test  that  can  be  depended  upon. 

LEAD. 

As  a  rule  lead  lodes  give  little  or  no  evidence  of  their  existence 
at  the  surface,  for  even  where  masses  of  galena  outcrop,  the  ore  is 
so  coated  with  earthy  oxides  of  iron  that  they  appear  like  ironstone, 
and  this  erroneous  impression  will  not  be  dispelled  until  the  weight 
<of  a  detached  fragment  is  felt  or  a  portion  broken,  when  the  bril- 
liant silvery  interior  will  be  revealed. 

Carbonate  and  phosphate  ores  also  occur  at  the  outcrop  of  lead 
lodes,  but  these,  like  the  galena,  are  always  so  discoloured  that  their 
presence  attracts  no  attention  until,  like  that  ore,  the  Aveight  of  a 
piece  is  felt,  and  this,  when  broken,  will  exhibit  a  white,  grey,  or 
lightly  tinted  substance,  often  gossamy  and  easily  cut  with  a  knife. 
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Lead  lodes  occur  in  both  the  crystalline,  metamorphic,  and  even 
sedimentary  series,  but  for  the  most  part  in  this  State  are  associated' 
either  with  greenstone  or  slate,  although  they  sometimes  occur 
with  limestone  and  granite.  The  lode  matter  is  generally  quartz^ 
with  the  exception  of  the  limestone  country,  in  which  it  is  calcite, 
whilst  the  ore  is  usually  associated  with  zinc  blende,  iron,  and  some- 
times graphite  or  copper.  All  the  ores  of  lead  are  easily  reduced 
to  the  metallic  state  by  the  aid  of  the  blowpipe  ;  specular  iron  ore 
is  sometimes,  however,  taken  for  galena  on  account  of  its  silvery 
metallic  appearance,  when  no  means  of  testing  are  at  hand ;  however^ 
this  question  is  easily  and  simply  settled  if  a  small  portion  is  re- 
duced to  a  powder,  when,  if  iron,  it  Avill  be  a  reddish-brown,  and  if 
galena,  a  steel  grey. 

Antimony  also  resembles  galena  in  that  it  is  a  soft  silvery 
metallic-like  mineral,  but  it  is  easily  distinguished,  as  small  splints 
of  it  will  fuse  easily  in  the  flame  of  a  candle. 

Barite  (heavy  spar),  scheelite,  and  even  dolomite  are  sometimes 
taken  for  lead  carbonate,  but  the  two  former  are  unaffected  with 
acid,  and  the  latter  will  only  effervesce  in  hot  concentrated  acid, 
whilst  lead  effervesces  freely  in  any  dilute  acid  and  yields  metallic 
lead  with  the  blowpipe  on  charcoal. 

Lead  ores  usually  carry  more  or  less  silver  and  gold,  but  ex- 
cept in  the  Ashburton  District  the  lodes  of  this  State,  particularly 
in  the  Xorthampton  District,  have  so  far  proved  to  be  almost  des- 
titute of  these  precious  metals,  which,  of  course,  veiy  materially 
reduces  their  value  ;  as,  however,  there  is  always  the  possibility  of 
their  cf)ntaining  these  metals  in  appreciable  quantities  it  is  advisable 
to  liave  samples  tested  by  an  assayer,  since  the  enhanced  value  due 
to  their  presence  might  make  all  the  difference,  particularly  where 
heavy  cartage  has  to  be  considered. 

ZINC. 

Tlie  ores  of  zinc  have  not  so  far  been  worked  in  this  State, 
but  they  occur  as  associated  minerals  with  both  copper  and  lead, 
in  whicli  case  they  are,  however,  not  an  advantage,  as  they  increase 
the  difficulties  of  smelting.  It  is  possible,  however,  that  they  may- 
be found  later  on  to  exist  in  sufficient  quantities  to  pay  to  work. 

The  most  common  oi-e  of  zinc  is  blende,  which  possesses  a  bril- 
liant black  sub-metallic  lustre  somethhig  like  black  lead,  but  the 
streak  or  powder  is  brown.  If  the  blowpipe  flame  is  played  upon 
a  small  fragment,  or  a  piece  is  raised  to  a  bright  red  heat  in  a  forge^ 
it  will  bum,  giving  off  dense  Avhite  fumes  and  a  bluish  flame. 

IRON. 

Iron  ore  is  generally  distributed  throughout  all  geological  for- 
mations. At  the  present  time  it  is  of  no  connnercial  value  as  a 
source  of  iron  in  this  State,  but  has  been  applied  economically  to- 
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■one  purpose,  viz.,  iii  smelting  lead  and  copi)er  ores.  The  quality 
required  for  this  purpose  is  a  high  class  oxide  containing  very  little 
■silica  (quartz),  it  is  usually  of  a  chocolate  colour,  but  grinds  into  a 
red  or  brown  ochre. 

MANGANESE. 

The  ore  of  this  metal  occurs  most  generally  as  a  dead  black 
mineral,  sometimes  quite  soft  and  sooty  in  appearance,  soiling  the 
hands,  and,  like  iron,  with  which  it  is  usually  associated,  it  is  widely 
■distributed  throughout  this  State,  but  so  far  has  not  been  discovered 
in  large  enough  bodies  to  be  payable,  except,  possibly,  in  the  Phil- 
lips River  District. 

TANTALITE   AND  WOLFRAM. 

These  are  some  of  the  heavy  minerals  which,  in  mode  of  oc- 
currence, appearance,  and  physical  characters  closely  resemble  tin 
ore,  with  which  they  are  often  associated.  As  the  determination  of 
these  minerals  require  a  certain  amount  of  knowledge  and  apparatus 
not  usually  available  in  the  bush,  it  is  advisalile  to  forward  samples 
to  a  qualified  man  to  be  tested. 

Below  is  appended  the  scale  of  fees  charged  for  works  of  this 
character  undertaken  by  this  Department,  particular  attention 
being  directed  to  Section  7,  under  which  this  work  is  undertaken  free 
of  charge. 

HARRY  P.  WOODWARD, 
8/7/07.  Assistant  Government  Geologist. 
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GOVERNMENT  ASSAYS. 

Assays,  Analyses,  and  Determinations  of  any  Western  Anstra- 
liau  Ore  or  Rock  will  be  made  by  the  Assayer  to  the  Geological 
Survey,  ivhen  not  unduly  interfering  with  official  work,  subject  to 
the  following  conditions  : — 

1.  Each  sample  must  weigh  at  least  6oz.,  but  not  more  than  21bs. 

2.  Each  sample  must  be  enclosed  in  a  separate  canvas  bag  or 
strong  paper  wrapper,  with  a  slip  of  paper  bearing  the  name  and 
address  of  the  sender,  together  with  a  private  mark  by  which  it 
may  be  readily  identified. 

3.  The  parcel  must  be  fonvarded  prepaid  to  : — 

The  Llineralogist  and  Assayer, 

Geological  Survey  Office, 

Perth. 

4.  A  letter  must  be  sent  at  the  same  time  to  the  same  address, 
stating  for  what  metals  the  samples  are  to  be  assayed,  or  containing 
other  instructions,  as  the  case  may  be. 

(KB.— It  is  always  advisable  to  keep  duplicate  samples  of  those 
submitted. ) 

5.  Before  any  assay  is  made,  the  prescribed  fee  must  be  paid  to 
the  Mineralogist  and  Assayer,  or  sufficient  reasons,  in  accordance 
with  Section  7  beh)w,  be  furnished  for  having  the  samples  treated 
free  of  cost. 

6.  The  following  fees  will  be  charged  : — 


(«.) 

Determination  of  a  Rock  or  Mineral .  . 

£ 
0 

s. 

10 

d. 

6 

(b.) 

Assay  for  Lead,  Iron,  or  Manganese,  each  . . 

0 

10 

6 

(c.) 

Assay  for  Silver,  Copper,  or  Tin,  each 

0 

12 

6 

id.) 

Assay  for  Gold  or  Zinc,  each . . 

0 

15 

0 

(e.) 

Diy  Assay  for  Lead,  Silver,  and  Gold 

1 

1 

0 

in 

Assay   for   Antimony,   Bismuth,  Chromium, 
Cobalt,  Mercury,  or  Nickel,  each 

1 

11 

6 

Proximate  Analysis  and   Calorific  Valuation 
of  Coal 

1 

11 

6 

(h.) 

Complete  Chemical  Analysis  of  any  Mineral 
or  Ore,  accordhig  to  number  and  nature  of 
determinations,  £2  12s.  6d.  to 

5 

5 

0 

a.) 

Other  determinations,  according  to  time  spent, 
up  to         . .  .... 

2 

12 

6 

14 


A  reduction  of  20  per  cent,  on  the  above  amounts  will  be  made 
in  favour  of  any  person  submitting  in  one  parcel  five  or  more 
samples  for  identical  treatment. 

7.  With  the  object  of  encouraging'  bona  fide  prospecting,  free 
assays  will  be  made  under  the  following  circumstances  :  — 

(a.)  The  sample  must  have  been  obtained  from  land  within 
the  State  not  held  under  lease  for  mining  purposes. 

(h.)  The  exact  locality  where  the  sample  was  found  must 
be  disclosed. 

(c.)  The  sample  must  be  of  sufficient  promise  to  warrant  an 
assay  being  made  at  the  expense  of  the  State. 

(d.)  Free  assays  will  not  be  made  of  samples  showing  free 
gold,  or  of  tailings  or  other  metallurgical  products, 
or  of  umpire  samples. 

8.  The  Department  reserves  to  itself  the  right  of  refusing  to 
make  any  particular  assay,  and  also  the  right  of  publishing  at  any- 
time the  results  of  an  assay  made  at  the  public  expense. 
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The  Distribution  and  Occurrence  of  the  Baser 
Metals  in  Western  Australia, 

BY 

EDWARD   S.   SIMPSON,   B.E.,  F.C.S., 

Mineralogist  and  Assayer, 

AND 

CHAS.   G.   GIBSON,  B.E., 

Assistant  Geologist. 


INTRODUCTION. 

In  1904  the  total  value  of  the  minerals  raised  in  the  State  was 
£8,623,587,  of  whieli  £8,424,226  were  credited  to  fine  gold,  £45,912 
to  fine  silver,  and  only  £84,574  to  the  baser  metals,  which,  partly 
owing  to  low  piiees,  and  partly  to  the  comparative  ease  with  which 
gold  could  be  obtained,  were  then  practically  neglected  in  Western 
Australia.  During  the  last  two  years,  however,  a  markedly  increased 
demand  has  arisen  for  these  metals  and  a  correspondingly  marked 
increase  in  prices  has  resulted.  The  result  has  been  to  stimulate 
the  search  for  copper,  tin,  lead,  etc.,  though  not  to  an  extent  com- 
mensurate with  the  latent  wealth  in  those  metals  which  the  State 
possesses.  In  order  if  possible  to  draw  public  attention  to  these 
little  developed  sources  of  wealth  the  authors  were  instructed  to 
prepare  immediately  a  short  Bulletin  which  should  include  all  the 
most  important  official  information  available  with  regard  to  the 
distribution  and  occurrence  of  these  metals. 

From  the  outset  the  authors  found  themselves  faced  with  two 
great  difficulties.  First,  the  scantiness  of  official  information,  as 
for  example,  no  reports  whatever  (other  than  statistics  of  output) 
are  available  with  regard  to  one  of  our  largest  producers  of  base 
metal,  viz.,  the  Anaconda  Copper  Mine  at  Murrin  Murrin.*  Second, 
the  fact  that  in  view  of  recent  developments,  much  of  the  informa- 
tion contained  in  official  documents  is  now  out  of  date.  This  has 
been  remedied  to  a  slight  extent  by  inquiries  instituted  amongst 
various  officials  and  private  sources  of  a  reliable  nature.  Still, 

*  Examination  made  subsequently.— H.P.W, 
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however,  many  serious  omissions  doubtless  occur  in  the  following, 
pages  Avliich  were  under  the  circumstances  unavoidable.  - 

The  statistics  so  essential  to  a  brochure  of  this  nature  were 
found  very  difficult  to  compile  for  many  reasons,  of  which  the  most 
important  are:  — 

1.  Previous  to  1899  no  statistics  were  kept  of  the  produc- 

tion of  the  baser  metals. 

2.  Since  1899  leaseholders  have  often  failed  to  supply  to 

the  Mines  Statist  the  complete  figures  of  their  output. 

3.  One  and  the  same  mine  or  piece  of  mineral  ground  has 

passed  under  so  many  aliases,  being  voided  and  re- 
pegged  (not  always  Avith  precisely  the  same  boun- 
daries), changing  owners  and  being  worked  singly  and 
in  various  groups.'  In  the  case  of  the  Greenbushe^ 
alluvial  tin  deposits  particularly,  the  changes  of  this 
description  are  like  a  complicated  problem  in  permu- 
tations and  combinations,  and  in  consequence  one  year's- 
statistics  only  have  been  included  in  the  case  of  many 
tenements. 

So  far,  however,  as  they  go  the  statistics  given  are  those  of 
official  authorities  and  are  probably  very  close  approximations  to 
the  truth,  though  undoubtedly  on  the  low  side. 

EDWARD  S.  SIMPSON, 
GHAS.  G.  GIBSON. 

Perth,  12th  June,  1907. 
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COPPER. 

The  following  is  a  list  of  the  principal  commercial  ores  of 
copper,  with  their  physical  properties:  — 

(1.)  Native  Copper  occurs  usually  in  the  upper  or  oxidised 
portion  of  lodes  as  irregular  shaped  fragments  or  masses  of  crystal- 
line or  arborescent  form,  generally  coated  with  cuprite  or  malachite. 
Red;  opaque;  metallic.  Soft,  tough,  malleable.  Specific  gravity 
when  pure.  8  to  8.9. 

(2.)  Cuprite  (Red  Oxide  of  Copper),  CuaO,  occurs  in  the 
upper  or  oxidised  portion  of  the  lode  and  is  the  richest  of  the  ores 
of  copper.  Contains  88.8  per  cent,  of  copper.  Bright  or  dark 
red;  translucent  to  opaque;  crystalline,  massive,  or  granular.  Soft, 
brittle.    Sp.  Gr.  5.9  to  6.1. 

(3.)  Tenorite  ( Melaconite  or  Black  Oxide  of  Copper).— 
CuO.  The  second  richest  ore  of  copper.  Usually  occurs  in  a  loose 
powder  between  the  undecomposed  sulphide  ores  and  the  oxidised 
ores  above  them;  frequently  mixed  with  more  or  less  chalcocite 
(CUgS).  Contains  80  per  cent,  of  copper.  Black  ;  metallic  or  dull 
scaly,  massive,  or  earthy,  soft.    Sp.  Gr.  5.8  to  6.2. 

(4.)  Malachite  (Green  Carbonate  of  Copper). — CuCOa-Cu 
(OH) 2-  One  of  the  most  common  of  surface  minerals  in  copper- 
bearing  deposits;  usually  confined  to  the  oxidised  zone.  Contains 
57.4  per  cent,  of  copper.  Bright  green;  opaque;  crystallised  or 
more  coimnonly  massive,  stalactitic,  radially  fibrous,  or  earthy; 
soft,  brittle.    Sp.  Gr.  4.0. 

(5.)  Azurite.  (Chessylite,  Blue  Carbonate  of  Copper).— 
2CUCO3  .Cu  (HO)  2 .  Usually  found  associated  with  malachite  in  the 
oxidised  portions  of  lodes.  Contains  55.2  per  cent,  of  copper. 
Azure  blue;  transparent  to  opaque;  crystalline,  massive,  compact, 
or  earthy;  soft,  brittle.    Sp.  Gr.  3.8. 

(6.)  Chalcocite  (Copper  Glance,  Vitreous  Copper  ore.  Grey 
Sulphide  of  Copper).— Sulphide  of  copper.  Cu^S.  Contains 
79.8  per  cent,  of  copper.  Black,  metallic,  opaque,  crystallised  or 
gi-anular,  rarely  massive;  soft,  brittle.    Sp.  Gr.  5.7. 

(7.)  Bornite  (Erubescite,  Peacock  ore,  Variegated  copper  ore). 
— Sulphide  of  copper  and  iron,  SCu^S-FegS,.  An  important  ore 
of  copper  containing  55.5  per  cent,  of  copper  and  16.4  per  cent. 
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of  iron.  Colour  of  fresh  fracture  red  brown,  soon  becoming'  irri- 
descent  from  tarnish;  opaque;  crystallised,  massive,  granular,  or 
compact;  soft,  brittle.    Sp.  Gr.  5  to  5.4. 

(S.)  Chalcopyrite  (Copper  Pyrites,  Yellow  Sulphide  of '  Cop- 
per).— Sulphide  of  coi)per  and  iron,  CugS.FejS,.  One  of  the 
conunonest  and  most  important  of  the  ores  of  copper  and  is  almost 
invariably  found  in  all  lodes  below  water  level. '  It  is  to  the  decom- 
position of  this  ore  that  nearly  all  copper-bearing  minerals  found 
in  the  oxidised  portions  of  lodes  owe  their  origin.  Is  rarely  found 
pure,  being  generally  associated  with  more  or  less  iron  pyrites. 
Contains  34.5  per  cent,  of  copper  and  30.5  per  cent,  of  iron.  Brass 
yellow,  often  iridescent  ;  metallic,  opaque  ;  crystallised  or  massive  ; 
soft,  brittle.    Sp.  Gr.  4.2. 

(9.)  Tetrahedrite  (Fahl  ore).  — Sulphide  of  copper  and  anti- 
mony with  variable  amounts  of  arsenic,  bismuth,  iron,  zinc,  lead, 
silver,  or  mercury.  Contains  from  15  to  44  per  cent,  of  copper. 
Grey  to  black:  metallic,  opaque;  crystallised  or  massive,  compact 
o>r  granular;  soft,  brittle.    Sp.  Gr.  4.7. 

Early  History  of  the  Discoveries  of  Copper  in 
Western  Australia. 

The  history  of  mining  in  the  State  of  Western  Australia  beghis 
with  the  discovery  in  1842  of  the  Wanerenooka  copper  lode  at 
Northampton.  The  discoverer,  Thomas  Mason,  a  shepherd,  sold 
his  discovery  to  a  company  which  shortly  afterwards  opened  up  the 
mine.  Several  other  lodes  of  copper  and  lead  ores  were  also 
located  about  this  time,  and  before  the  end  of  1845  the  first  con- 
signment of  copper  ore  had  left  the  State  to  be  smelted  in  Wales. 
With  more  or  less  interruption  ore  has  been  raised  at  Northampton 
ever  since. 

In  the  year  1848  copper  oi-e  was  discovered  on  the  Murchison, 
and  specimens  were  received  in  Perth  in  August  of  that  year,  and 
on  being  sent  to  Adelaide  for  assay  Avere  found  to  contain  not  only 
copper  and  lead  but  also  "  traces  of  gold,"  and  one  piece  the  assayer 
certified  as  being  richer  in  silver  than  any  ore  found  up  to  that  time 
in  South  Australia.  The  Government  despatched  a  party  to  the 
scene  of  the  discovery  under  the  leadership  of  Mr.  A.  Gregory, 
and  the  property  was  opened  up  in  the  following  year  and  known 
as  the  Geraldine. 

In  1849  the  Western  Australian  Mining  Company  (organised 
in  the  first  instance  in  1847  to  prospect  for  coal)  carried  on  pros- 
pecting operations  near  Kelmscott,  as  indications  of  copper  were 
said  to  have  been  found  there,  but  with  no  result,  and  the  company 
was  dissolved  early  in  1850. 
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A  little  later  copper  was  discovered  and  worked  at  Arrino 
(Yandanooka  district),  but  never  to  any  great  extent. 

In  1S72  rich  copper  and  lead  deposits  were  found  near  Roe- 
bourne,  and  in  the  foll(;wing  year  60  tons  of  ore  were  exported  from 
Cossack. 

In  1872  a  copper  mine  known  as  Sherard's  mine  was  opened 
up  at  East  Mt.  Barren,  on  the  Phillips  River,  and  in  the  same  year 
a  little  work  was  done  on  some  deposits  at  Mt.  Scratch  (Irwin 
district),  and  at  Cook's  Station,  Arrhio. 

In  1SS3  Mr.  Hardnian,  then  Government  Geologist,  reported 
the  oceuiTence  of  copper  at  several  localities  in  the  Kiniberley 
district. 

For  some  years  after  this,  owing  to  the  excitement  caused 
by  the  almost  daily  hnds  of  new  goldfields,  practically  no  attention 
was  paid  to  the  presence  of  other  ntetals,  though  doubtless  many 
indications  of  such  were  noticed  in  the  search  for  the  noble  metal; 
most  of  the  previously  worked  mines  even  were  temporarily 
abandoned. 

In  1890  a  very  rich  copper  lode  was  opened  up  about  50  miles 
east  of  Roebourne. 

In  1898  the  Anaconda  lode  at  Murrin  Murrin  was  discovered, 
and  ore  raised  in  the  foUowing  year. 

Copper  had  previously  been  known  to  occur  in  the  Phillips 
River  district,  and  a  mine  had  been  opened  and  worked  to  a  certain 
extent  near  Middle  Mt.  Ban-en,  but  it  was  not  until  1899  that  the 
more  extensive  deposits  at  Ravensthorpe  and  Kundip  were  first  ex- 
ploited. In  the  same  year  lodes  of  argentiferous  copper  ore  were 
located  at  Uaroo  (Ashburton  district).  Other  deposits  at  Day 
Dawn,  Gabanintha,  etc.,  are  of  recent  discovery. 

The  following  is  a  list  of  the  localities  from  which  copper  ore 
is  reported  to  have  been  raised :  — 

Kimberley— Napier  Range  (Mondooma),  Mt.  Nellie. 

North- West— Balla-Balla,  Croydon,  Egina,  Roebourne,  Whim 
Creek,  Red  Hill,  Uaroo,  Westons,  Metawandy  Creek,  Mt. 
Stuart,  Day  Dawn,  Gabanintha,  Twin  Peaks,  Yalgoo. 

Central— Murrin  Murrin,  Goongarrie,  Broad  Arrow. 

South- West— Geraldine,  Northampton,  Narra  Tarra,  Oaka- 
gee,  Mt.  Misei-y,  Arrino,  Jerramongup,  Kundip,  Mt.  Des- 
mond, Middle  Mt.  BaiTen,  Ravensthorpe,  West  River. 
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The  following  is  a  list  of  other  localities  from  which  copper  has 
been  reported,  with  the  nature  of  the  occurrence  : — 


Division. 


Centre. 


Nature  of  occurrence. 


Kiniberley 


North-West 


Central 


South -West 


Eucla 


Ivanhoe  Station 
G-eikie  Range 
Hall's  Creek  ... 
Devil's  Pass  ... 
Margaret  River 
Mt.  Dockrell  ... 
Mt.  Pierre  ... 
Mueller  Range 
Panton  River 
Rviby  Creek  . . . 
Oscar  Range  ... 


Gorge  Creek  ... 
Hong  Kong  ... 
Maitland  River 
Marble  Har  ... 
Nichol  River... 
20-Mile  Sandy 
Tanibourah   . . . 
Warrawoona ... 
Wy  man's 
Yandicoogina 
Belele  Station 
Horseshoe 
Mt.  Gould  ... 
Munai-ra  Gully 
Rothsay 


Boorara 

Boulder 

Coolgardie 

Erlistoun 

Kalgoorlie 

Knutsford 

Leonora 

Mt.  Ida 

Mulline 

Sir  Samuel 


Greenmount  .. 
Serpentine  .., 
Wongan  Hills 
Bremer  Bay  .. 


Dun  das 


Massive  carbonates  of  copper  and  lead 
Strings  of  carbonate  ore  in  limestone 
Carbonate  ore 
do. 

Carbonates  in  quartz  reef 
Carbonate  ore  in  limestone 
Carbonate  ore 

Strings  of  carbonate  ore  in  limestone 


Carbonates  in  quartz 
Massive  sulphide  ore 


Carbonate  ore 

Massive  carbonate  ore 
Carbonate  ore 
do. 

Carbonate  ore  in  quartz  gangue.* 
Carbonate  ore  in  quartz 
Carbonates  in  quartz  reef 

do.  do. 
Bunches  of  carbonate  ore  in  quartz  reef 
Carbonate  ore  in  siliceous  lode  stuff 


Carbonate  ore 

Fahl  ore  in  auriferous  lode  stuff 
Carbonates  in  quartz  reefs 
Carbonates  in  quartz  reef 
Carbonates  and  sulphides  in  quartz  reefs 
Carbonates  in  auriferous  lodes 
Carbonates  in  quartz  reef 
Carbonates  and  native  copper  in  quartz  reef 
Carbonates  in  quartz  reefs 
do.  do. 


Native  copper  in  greenstone  (diabase)  dyke 
Copper  pyrites  in  quartz  reef 
Carbonates  in  quartz  reefs 
Carbonate  ore  in  siliceous  lode  material 

Carbonates  in  quartz  reef. 


*  Assays  of  Copper  ore  from  Yandicoogina :  — 

No.  1— Malachite  and  cerussite  in  quartz  gaugue ;  Copper,  I'lO  per  cent. ;  Lead, 
2"39  per  cent.  ;  Gold,  13  grains  per  ton  :  Silver,  6*1  ounces  per  ton. 

No.  2— Oxidised  (carbonate)  ore  ;  Copper,  12-8J  per  cent. ;  Lead,  2  57  per  cent. ; 
Gold,  13  grains  per  ton ;  Silver,  21'1  ounces  per  ton. 
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<jeneral  description  of  the  principal  districts  in  which  Copper  has 
been  worlced,  with  a  brief  description  of  the  deposits. 

KIMBERLEY. 

XAPIER  RANGE.* 

At  the  north  end  of  the  Napier  Range  the  crystalline  limestone 
of  the  Ranges  is  replaced  by  mica  schist  with  diorite  dykes  striking 
nearly  east  and  west,  and  alongside  one  of  these  dykes  a  copper- 
stained  ferruginous  reef  has  been  traced  on  the  surface  for  about 
-300  yards.  Costeens  at  different  places  along  this  reef  proved  the 
lode  to  be  small  and  to  cany  very  little  copper,  and  although  a  few 
tons  of  fair  grade  ore  might  be  picked,  the  negative  character  of  the 
•developments  are  such  as  to  prove  that  the  deposit  is  of  no  value. 

MOUNT  NELLIE.* 

The  belt  of  country  in  which  these  deposits  occur  is  schist  and 
slate  intersected  by  quartz  reefs  and  diorite  dykes,  and  extends  north- 
westerly from  Mondobraa  on  the  Robinson  River  to  Mt.  Nellie.  In 
-this  belt  of  schists  are  a  series  of  dyke-like  mineralized  quartzose 
ridges  containing  quartz  veins  often  much  copper  stained,  and  often 
of  considerable  size  and  length  ;  these  veins  in  addition  to  being 
much  stained  often  contain  copper  either  in  veins,  bunches,  or 
•disseminated  through  the  quartz  itself.  On  Grant's  Reward  Reef 
the  lode  mass  rises  in  the  form  of  a  razor-backed  ridge  to  a  height 
of  about  100ft.,  having  a  width  at  the  base  of  about  50ft.,  while  it 
.<3an  be  traced  for  over  one-and-a-quarter  miles  in  length.  In  tins 
body  there  are  three  distinct  quartz  veins  or  chutes,  the  central  one 
of  which  is  the  largest,  being  seven  chains  in  length,  and  varying 
from  two  to  seventeen  feet  in  thickness  on  the  surface.  Tlie  ore 
is  mostly  green  carbonate  and  red  oxide,  and  is  met  with  at  one  oi 
two  points  in  the  form  of  small  veins  or  bunches  of  high  grade 
ore,  but  it  generally  occurs  intimately  mixed  with  quartz,  when  it 
varies  from  low  grade  siliceous  ore  to  stained  quartz. 

There  are  a  number  of  similar  lode  masses  in  the  locality,  but 
Ihese  possess  no  further  indications  than  copper  stains. 

NORTH-WEST. 

WHIM  CREEK. 

Whim  Well  Copper  Mine  (Freehold — 100  acres).  This  pro- 
perty was  fi]-st  opened  up  in  1890,  and  was  worked  with  highly 
satisfactory  results  for  some  years,  when  the  low  price  of  c(tpper 
caused  it  to  be  shut  down  ;  during  the  past  year,  however,  work  has 
again  been  started  on  it. 

The  country  in  which  the  deposit  is  situated  is  hilly,  and  con- 
sists of  a  somewhat  weathered  talcose  schist,  the  foliation  of  which 


•Geological  Survey  of  Western  Australia,  Annual  Report,  1900.   II.  P.  Woodward, 
Becent  Mineral  discoveries  in  West  Kimberley. 
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runs  a  little  north  of  west  and  south  of  east.  The  lode  outeropiy 
along  the  top  of  a  ridge  of  three  bills  whose  northern  slope  is  such 
that  the  lode  in  places  actually  forms  the  face  of  the  hills  ;  its 
general  trend  is  about  w^est-north-west  and  east-south-east,  its  dip 
being  to  the  northward,  and  it  is  traceable  on  the  surface  for  about 
half  a  mile. 

The  general  thickness  of  the  lode  throughout  the  principal 
workings  has  been  from  sijf  to  twelve  feet,  and  it  consists  of  a  soft 
light-coloured  aluminous  rock,  which,  near  the  surface,  is  highly  im- 
pregnated—principally on  the  hanging  wall  side— with  copper,  oc- 
curring chiefl}^  as  veins  and  masses  of  blue  and  green  carbonates, 
often  of  considerable  size. 

The  main  workings  ai'e  on  the  side  of  the  middle  hill,  and  the 
lode  has  here  been  worked  over  an  area  six  to  eight  chains  square 
by  means  of  a  number  of  open  cuts,  (juarries,  and  tunnels  of  a 
most  irregular  nature,  and  some  very  rich  pockets  of  ore  have  been 
taken  ont.  Some  chains  further  west  is  a  second  set  of  similar 
workings,  and  also  a  couple  of  long  tunnels,  in  one  of  which  the 
lode  appears  as  a  light-coloured  foliated  rock,  closely  resembluig 
the  surrounding  country,  and  seamed  with  small  veins  and  gashes 
of  carbonate  ore. 

Up  to  the  end  of  1906,  9,097.00  tons  of  ore  are  reported  as 
having  been  produced  from  the  property,  at  a  value  of  £84,987^. 
the  ore  averaging  about  20  per  cent. 
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Supplementary  Note  by  the  State  Mining  Engineer, 
Mr.  A.  Montg-omery,  M.A.,  etc. 

There  are  two  pi-incipal  copper  mines  in  the  Whim  Creek  Dis- 
trict, both  now  held  by  the  Whim  Well  Copper  Mines,  Ltd.,  the 
Whim  Well ' '  mine  being  13V2  miles  sonth  from  the  port  of  Balla 
Balla,  and  the  "  Mons  Cupri "  about  three  miles  S.S.W.  from  the 
' '  Whim  Well."  The  Whim  Well  deposit  is  a  very  flat-lying  lode, 
or  possibly  bedded  deposit,  lying-  conformably  with  the  bedding  of 
the  enclosing  slate  country.  This  is  verj^  irregular,  the  somewhat 
flat-lying  strata  having  been  subjected  to  crumpling  movements 
which  have  caused  great  variations  in  the  strike  and  dip  of  the  beds. 
So  far  as  yet  seen  the  ore  deposits  partake  of  the  same  bends  and 
crumplings  as  the  enclosing  strata,  and  are  therefore  also  of  very  ir- 
regular shape.  It  outcrops  on  the  top  and  north  side  of  a  small 
range  of  hills  running  more  or  less  east  and  west,  and  dips  north- 
erly almost  parallel  with  the  slope  of  the  hill,  and  has  been  laid 
bare  on  the  sides  of  the  hill  at  several  points  by  removal  of  the 
superincumbent  strata  by  denudation.  As  the  hill  slopes  flatten  out 
towards  the  foot  the  ore-bodj^  is  under  more  cover,  being  found  in 
two  shafts  at  a  depth  of  about  70ft.  The  outcrop  is  traceable  for 
about  50  chains  in  length,  and  has  been  cut  into  by  a  number  of 
open  cuttings  and  workings  from  shallow  tunnels.  The  ore  con- 
sists of  carbonates  and  oxides  of  copper,  usually  much  mixed  with 
oxide  of  iron,  and  copper  glance,  in  a  gangue  of  kaolin,  quartz,  and 
brown  iron  ore.  The  country  in  the  vicinity  of  the  ore-deposit 
often  contains  a  good  deal  of  carbonate  of  copper.  The  oi'e-body 
is  irregular  in  thickness,  being  from  2ft.  to  30ft.  wide,  but  would 
probably  average  at  least  6ft.  in  thickness  in  the  faces  at  present 
exposed.  Some  fine  and  large  bunches  of  rich  ore  have  been  ob- 
tained. 

The  official  returns  show  the  following  export  of  ore  :  — 


Year. 

Tous  of  Ore. 

Value. 

Previous  to  1899   

6,63800 

^49,785 

1899   

1,405-00 

20,196 

1900   

Nil 

Nil 

1901   

1,054-00 

15,006 

1902  to  1906  ... 

Nil 

Nil 

To  end  of  May,  1907 

976-00 

25,340 

Total   

10,073-00 

c£l  10,327 

The  grade  of  ore  shipped  in  1901  and  1907  was  about  26  per 
cent,  copper,  that  previously  exported  varying  from  22  to  40  per 
cent.  According  to  a  recent  estimate  made  for  the  Company  there 
are  about  200,000  tons  of  payable  ore  available  above  the  water 
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level.  The  amount  of  second-class  ore,  of  8  to  10'  per  cent,  copper,, 
now  broken  on  the  dumps,  is  estimated  roug'hly  at  10,000  to  12,000 
tons,  and  there  is  also  a  large*  Amount  of  lower  grade  material  much 
of  which  will  be  workable  by  local  smelting  or  lixiviation  treatment 
as  the  mine  progresses.  The  mine's  record  of  production  is  very 
good,  and  as  the  deposit  is  strong  and  of  good  value  at  the  bottom 
of  the  shafts  there  is  every  reason  to  expect  a  payable  output  to 
be  maintained.  The  Company  are  about  to  build  a  light  railway 
from  Balla  Balla,  and  have  the  establishment  of  local  smelting 
works  under  consideration. 

The  "  Mons  Cupri "  deposit  is  of  irregular  nature,  no  defined 
ore-body  having  been  discovered.  The  ore,  which  is  mostly  car- 
bonates and  oxides  of  copper,  is  found  in  veins  and  bunches,  and 
facing  crevices  in  the  country  rock  forming  the  top  of  the  Mons 
Cupri  hill,  and  evidently  results  from  precipitation  from  copper- 
bearing  solutions  traversing  the  country.  The  amount  of  copper- 
bearing  rock  is  very  large,  but  the  value  in  copper  is  poor  on  the 
whole.  A  small  smelting  plant  is  on  this  mine;  but  has  done  very 
little  work. 


The  official  records  show  the  following  production  : — 


Year. 

Tons  of  Ore. 

Value. 

£ 

1899- 

— M.L.  5,  Balla  Balla  Copper  Mine 

356-00 

2,408 

M.L.  12,  Mons  Cupri   

369-00 

2,537 

1900- 

-M.L.  34,*  (5,  12)  Balla  Balla  Copper 

1,19800 

6,493 

Mine 

1901- 

Do.  do. 

86  00 

598 

Total  to  date  (31-5-07)  

2,009  00 

12,036 

*  M.L.  34  transferred  to  "Whim  Well  Copper  Mines,  Ltd.,  from  9-4-07. 


18th  July,  1907. 


A.  MONTGOMERY, 
State  Mining  Engineer;- 
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MONS  CUPRI. 

Bulla  Balla  Copper  Mines,  Ltd.,  34-5,  12. — Situated  about 
four  miles  from  Whim  Creek,  and  in  similar  class  of  country. 
A  good  deal  of  work  has  been  done,  principally  open-cutting 
and  tunnelling.  Several  shafts  have  been  sunk,  but  not  to  any 
great  depth.  The  lode  strikes  about  north-west  and  south-east, 
and  dips  to  the  northward  ;  it  is  highly  siliceous,  somewhat 
resembling  a  fine-gTaiued  quartzite.  The  ore  is  mostly  car- 
bonate, and  is  well  disseminated  through  the  lode,  though  a  few 
small  veins  of  good  ore  occur  near  the  surface;  taken  in  bulk  the 
ore  will  require  considerable  concentration.  It  has  been  estimated 
that  there  are  about  120,000  tons  of  ore  visible,  made  up  by  a 
block  600ft.  in  length,  18ft.  in  thickness,  and  150ft.  in  depth,'  of 
an  estimated  value  of  from  three  to  four  per  cent.  ;  no  sulphide 
ore  has  so  far  been  met  with.  The  company  have  a  40-ton  blast 
furnace  on  their  property,  and  the  result  of  several  small  runs 
have  recently  shown  the  ore  so  far  to  average  from  five  to  six  per 
cent,  copper. 

From  the  official  reports  it  would  appear  that  these  leases 
have,  up  to  the  end  of  1906,  produced  2,009.00  tons  of  ore,  valued 
at  £12,036  ;  the  average  contents  being  10  per  cent,  of  copper. 

Other  leases  in  the  Whim  Creek  district  which  have  produced 
copper  ore,  and  about  which  no  particulars  are  available,  are  :  — 

(1.)  Rudall's  Lease   (10),  which  has  produced  20.00  tons 
of  ore,  valued  at  £150  (total). 

(2.)  The  Stranger,  which  has  produced  10.00  tons  of  ore, 
worth  £100  (total). 

EGINA. 

Egina  Copper  Mine,  (3),  40  miles  east  of  Whim  Creek. 
Lode  said  to  be  from  3ft.  to  14ft.  in  width,  but  very  patchy.  Some 
very  good  ore  taken  out  in  its  early  days.  Has  produced  530  tons 
•of  ore,  valued  at  £6,571. 

CROYDON. 

National  Copper  Mine  (originally  the  Evelyn  Copper  Mine, 
31).— In  1900  five  shafts  had  been  sunk  on  this  property  to  an 
average  depth  of  60ft.  The  ore  is  said  to  have  been  very  refrac- 
tory, but  of  good  grade.  A  small  shipment  sent  away  about  the 
end  of  1900  went  from  20  to  25  per  cent,  copper.  The  total  pro- 
duction to  the  end  ^f  1906  was  453  tons  of  ore,  worth  £5,593. 
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Croijdon  King  Copper  Mine,  26. — No  particulars.  Ore  raised^ 
40  tons,  valued  at  £595. 

Boston  Copper  Mine.—^o  particulars. 

ROEBOURNE. 

Carlow  Castle,  14  (formerly  known  as  the  Six  Mile).— No 
particulars.  Has  produced  133  tons  of  ore,  worth  £1,991.  Re- 
cently taken  up  again. 

Five  Mile  Copper  Mine,  five  miles  south-west  of  Roebourne. 
Worked  in  1898  ;  no  particulars. 

Federation,  42,  has  produced  26.00  tons  of  ore,  valued  at  £468, 

Glenderry,  49,  has  produced  22.00  tons  of  ore,  valued  at  £287.. 
The  ore  having  had  an  average  value  of  about  20  per  cent,  of 
copper. 

Lily  Blanche  Copper  J/me.  — Ore  said  to  be  worth  20  to  25 
per  cent,  copper  is  now  being  raised  from  this  property,  the  lode 
being  stated  to  be  seven  feet  in  width. 

BALLA  BALLA. 

In  1897  several  mineral  leases  w(^re  taken  up  here  ;  assays 
gave  from  15  to  35  p6r  cent,  copper,  with  traces  of  gold.  No  fur- 
ther particulars. 

UAROO. 

The  belt  of  country  in  which  the  deposits  occur  in  this  district 
consists  of  crystalline  schists  associated  with  granitic  gneiss,  and 
is  said  to  have  a  width  of  about  fifty  miles,  and  to  extend  north 
and  south  for  about  150  miles.  The  ore  deposits  occur  in  the  schists 
at,  or  close  to,  their  junction  with  the  granitic  gneiss,  and  generally 
have  a  north-westerly  trend  with  an  -mderlay  to  the  north-east. 
As  far  as  reports  go,  the  lodes  vary  in  thickness  from  a  few  inches 
up  to  three  feet.  A  number  of  these  deposits  are  known  to  occur 
in  the  district,  and  some  very  good  ore-  has  been  obtained,  but  no 
reliable  information  is  available. 

Weston's  and  Metaicandy  Creek.  — Good  grade  copper  ore  has^ 
been  leported  from  both  these  places,  but  no  particulars  are- 
available. 

Scotts  (19  miles  east  of  Mt.  Stuart) .  —  Some  nice-  ore  is  being 
raised  here  and  is  said  to  be  worth  30  per  cent,  copper  and  12oz. 
of  silver.    No  particulars  as  to  the  nature  of  the  deposit. 

Bed  J?i7Z.  —  Several  leases  have  been  taken  up  in  this  district 
lately  and  the  results  are  said  to  be  very  promising. 
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Assays  of  Samples  of  Copper  Ore  from  TJaroo  and  Red  Hill,  made 
in  the  Geological  Survey  Laboratory. 


Nature  of  Ore. 


Copper, 
per  cent. 

Lead, 
per  cent. 

Gold 
ozs. 
j)€r  "ton* 

ozs. 
per  ton. 

54 '69 

Nil 

21-09 

62-35 

Nil 

39-77 

54'11 

Nil 

3481 

4"22 

... 

Nil 

6-45 

29*88 

49 

29*55 

25-14 

... 

163 

5'7l 

Nil 

41 

39*70 

... 

Nil 

Nil 

9*21 

Nil 

trace 

24*90 

2-45 

18-68 

trace 

17-20 

Nil 

Nil 

46-24 

Nil 

Nil 

35-76 

Nil 

Nil 

3-80 

40-6 

•040 

105 

Chalcocite,  malachite,  cup- 
rite 

do.  do. 
Cuprite,  malachite,  chalco- 

cite,  chrysocoUa 
Pyrolusite  and  tenorite  ... 
Malachite,  cerussite,  etc. 
Malachite,    cuprite,  iron 
oxides,  and  quartz 

do.  do. 

do.  do. 

do.  do. 
Malachite,  cuprite,  quartz 

do.  do. 

do.  do. 

do.  do. 

do.  do. 

do.  do. 


DAY  DAWN. 

Croesus  G.M.L.  14d  and  San  Diego  2d.— A  couple  of  small  lode?: 
liave  been  worked  h^re  and  a  few  tons  of  ore  taken  out.  The 
thickness  of  these  lodes  was  only  about  6  or  9  inches,  and-  they 
appear  to  have  been  merely  small  quartz  reefs  carrying  near  the 
surface  a  high  percentage  of  carbonate  of  copper.  They  are  not 
likely  to  develop  into  anything  of  any  great  importance. 

Returns  from  San  Diego  are  15.65  tons  of  ore,  valued  at  £167. 


YALGOO. 

A  deposit  of  fair  grade  copper  ore  is  said  to  have  been  worked 
at  Wadgingarra,  near  Yalgoo.  From  reports  it  appears  to  have 
been  a  quartz  reef  with  carbonate  ore  disseminated  through  it.  No 
-definite  information  concerning  it  is  available,  however. 

M.L.  6,  Olive  Queen  at  Wadgingan-a  has  produced  31.91  tons 
of  ore  containing  about  3  per  cent,  of  copper. 

cuddingwarra. 

Four  miles  to  the  north  of  Cuddingwarra  Messrs.  Carlyon  and 
Logic  are  working  a  copper  show,  from  which  they  have  obtained 
five  tons  of  ore  which  is  expected  to  give  25  to  30  per  cent,  copper. 
A  crosscut  is  said  to  have  gone  into  the  lode  for  13ft.  without  reach- 
ing the  walls. 
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Tain  Peals.  —  Copper  ore  has  recently  been  repoi'ted  from  thi& 
locality,  and  13.50  tons  of  ore  have  been  treated  for  a  retnrn  of 
2.27  tons  of  metallic  copper.    (P. A.  105.) 

GABANINTHA. 

Tamarack  Copper  Mines,  Ltd.,  M.L.  5m.  — Two  shafts  have' 
according-  to  reports,  been  jmi  down  to  a  depth  of  about  30ft.- 
( January,  1907).  These  have  proved  the  lode  to  be  about  4ft.  in 
thickness  and  of  an  assmned  average  value  of  8  to  10  per  cent,  of 
copper,  and  2  to  4dwts.  of  gold.  No  official  detailed  particulars- 
are  available  as  to  the  nature  or  extent  of  these  deposits,  but  the* 
owners  appear  to-  think  them  vahiable,  as  they  are  at  present  pro- 
posing' to  erect  a  reverberatoi-y  furnace  on  their  property. 

The  Lady  Alma,  -l:\r.  — The  lode  on  this  property  is  reported  to 
vary  from  4in.  to  5ft.,  and  the  ore  to  be  worth  16  per  cent,  of 
copper.  6.50  tons  of  ore  have  been  treated  for  a  yield  of  1.50  tons- 
of  metallic  copper,  valued  at  £135. 

The  Buffer,  M.L.  9m  adjoins  the  Lady  Alma  on  the  north.  A 
sliaft  has  been  sunk  to  a  depth  of  75ft.  on  the  lode;  Assays  taken; 
at  va lions  depths  in  the  shaft  returned  an  average  of  9  per  cent, 
of  copper;  for  the  last  five  feet  the  shaft  is  said  to  be  in  ore  worth 
40  per  cent,  copper;  at  this  point  the  ore  body  is  12in.  in  thick- 
ness. 

Tamarack  Central,  M.L.  7m.— The  Jode  is  reported  to  run 
through  the  whole  length  of  this  lease  and  has  been  proved  by 
costeens.    Size  and  value  of  lode  not  reported. 

The  Golden  Hope,  G76m.— At  present  worked  as  a  gold  mining 
lease.  At  the  60ft.  level,  ^\'here  the  present  main  workings  are,  the 
lode  is  said  to  be  2ft.  wide  and  to  carry  ISdwts.  of  gold  and  9  per 
cent,  of  copper.  The  ore  body  is  a  quartz  reef  with  carbonates  of 
copper  disseminated  through  it. 

^fountain  View  Cr.M.L.  379m.  — This  property  is  also  being 
worked  as  a  gold  mining  lease.  The  main  shaft  is  down  220ft. 
The  lode  is  said  to  be  5  feet  Avide,  and  the  shoot  of  payable  ore 
150ft.  long.  This  body  of  ore  is  said  to  be  worth  10  per  cent,  of 
co])per  and  ISdwts.  of  gold.  This  is  also  a  quartz  reef  carrying 
bunches  of  copper  ore.  127.00  tons  of  copper  ore  from  this  pro- 
perty have  been  treated  for  a  yield  of  metallie  copper,  valued  at 
£2,681. 

CEKTRAL. 

MUIiRTN  MURRIN. 

•  Tliis  most  promising  district  contains  a  copper  mine  that  ha& 
yielded  one-half  of  the  ore  rai.sed  in  this  State,  and  also  one-half 
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of  the  total  copper  production,  if  the  high  returns  reported  from 
the  Xorthampton  mines  (before  official  records  were  kept)  are 
omitted. 

The  whole  of  the  mineral  belt  is  greenstone,  with  quartz,  jasper, 
and  ironstone  veins  showing  little  or  no  copper  indications  at  the 
surface:  therefore  it  is  highly  probable  that  many  of  the  ferruginous 
lodes  will,  upon  development,  prove  to  be  the  caps  of  rich  cupri- 
ferous deposits:  these  should  therefore  be  prospected  by  shaft 
sinking. 

The  Mcunt  Malcolm  Copper  Mine  at  Eulaminna  (late  Anaconda) 
is  owned  by  the  West  Australian  Copper  Company,  Limited,  the 
property  consisting  of  M.Ls.  4f ,  5f,  llf ,  and  12f,  which  include  the 
extinct  Mt.  Malcolm  Copper  Mine,  M.L.  10c,  which  in  1904  passed 
into  the  hands  of  the  Murrin  Murrin  Copper  Mines,  Ltd.,  the  latter 
appai-ently  having  been  so  unsuccessful  that  the  company  was  wound 
up,  the  plant  consisting  of  a  large  water  jacket  furnace,  etc.,  re- 
moved, and  the  leases  sold. 

The  present  management  has  been  much  more  successful,  having 
discovered  and  opened  up  two  new  bodies  of  rich  ore,  one  in  the 
old  northern  workings  and  one  in  a  winze  sunk  from  the  crosscut 
at  the  80ft.  level  in  the  magazine  shaft;  the  size  of  this  latter  is 
not  at  present  known,  but  it  has  been  sunk  on  32ft.  and  crosscut 
7ft.  in  solid  ore. 

The  ore  channel  has  been  opened  up  at  three  points  in  a  length 
of  1,300  feet,  the  northern  portion  of  which  apparently  follows  a. 
jasper  bar,  the  whole  striking  in  a  north-easterly  direction  with  an 
average  underlay  of  65  degrees  to  the  eastward. 

The  ore  in  this  channel  has  been  concentrated  into  zones  of 
enrichment  which  can  more  accurately  be  described  as  bonanzas  than 
shoots,  three  of  which  have  been  worked  at  the  surface  by  open  cuts 
for  lengths  of  130,  110,  and  200  feet,  and  to  depths  of  30,  20,  and 
180  feet,  the  ore  body  in  which  varies  from  5  to  40  feet  in  width, 
and  in  value  from  5  to  70  per  cent. 

The  oxidised  zone,  rich  in  carbonates,  extends  downwards  to  the 
ground  water  level  which  varies  from  90  to  110  feet,  according  to 
the  elevation  of  the  surface,  whilst  below  this  the  ore  changes  into 
black  sulphides  with  iron  pyrites  which  continue  down  as  far  as 
present  developments  have  taken  place. 

The  two  sulphide  bodies  last  discovered  did  not  outcrop;  the 
one  in  the  northern  workings  being  met  with  at  a  depth  of  90  feet, 
and  the  one  in  the  middle  workings  at  110  feet. 

There  are  two  reverberatory  furnaces  constantly  at  work  upon 
this  mine  which  produce  40  tons  of  50  per  cent,  matte  per  week, 
the  ore  neither  requiring  dressing  nor  fluxing.  A  third  furnace  is 
neariy  complete,  and  it  is  contemplated  erecting  a  blast  furnace 
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almost  immediately  in  order  to  treat  the  large  quantities  of  low- 
grade  ore  which  exist  in  t^e  old  workings  and  in  the  oxidised  zone. 

Development  is  being  rapidly  pushed  on  in  order  to  determine 
the  nature  of  the  lode  at  a  depth,  where  the  ore  will  most  probably 
change  into  copper  pyrites  below  the  zone  of  saturation. 

From  this  mine,  from  its  inception,  up  to  July,  1907,  40,082 
tons  of  ore  have  been  raised,  which  realised  £177,305,  whilst  no  ore 
has  been  so  far  stoped  below  the  190ft.  level. 

Murrin  Murrin  Nangaroo  M.L.  6f.— No  particulars  are  avail- 
able concerning  this  property.  The  returns  from  it  up  to  the  end 
of  1906  are  1,080.52  tons  of  ore,  valued  at  £23,769 ;  the  bulk  of  the 
ore  averaging  about  20  per  cent,  of  copper. 

Mt.  Morven^  66f.  — This  property  has  produced  11.53  tons  of 
ore,  valued  at  £163  ;  the  ore  averaging  20  per  cent,  of  metallic 
copper. 

In  addition  to  the  above  properties  there  are  said  to  be  several 
promising  shows  near  the  "  Princess  Alix."  On  one  of  these  there 
is  said  to  be  a  body  of  ore  12ft.  wide  worth  12  per  cent,  copper, 
whilst  others  are  said  to  contain  small  but  rich  veins. 

GOONGARRIE. 

Copper  ore  has  been  raised  in  small  parcels  from  one  or  two 
leases  in  the  Goongarrie  district.  The  deposits  occur  within  an 
area  of  greenstones  of  the  usual  West  Australian  type.  No  par- 
ticulars are  available  as  to  the  exact  size  and  nature  of  the  deposits 
however,  but  it  would  appear  as  if  they  were  merely  bunches  of 
copper  ore  occurring  in  association  with  quartz  reefs. 

The  Providence  Copper  Syndicate,  M.L.  13z,  has  a  property 
here  which  is  said  to  have  produced  ore  containing  30  to  40  per  cent, 
copper,  and  also  carrying  a  fair  percentage  of  gold  and  silver. 
Production  to  end  of  1906  is  4.70  tons  of  ore  for  a  return  of  .42 
tons  of  copper,  valued  at  £33. 

BROAD  ARROW. 

Copper  ore  has  also  been  raised  here,  but  no  particulars  are  to 
hand  as  to  the  nature  of  the  deposits.  They  are  within  the  green- 
stone area,  and  are  apparently  of  no  great  size  or  value. 

The  Emerald  Copper  Mine,  M.L.  16w  (5  miles  S.W.  of  Broad 
Arrow),  recently  sent  a  parcel  of  5  tons  of  ore  to  Fremantle  for 
treatment. 

PADDINGTON. 

Copper  ore  has  also  been  reported  from  this  centre,  but  no 
particulars  are  available. 
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SOUTH-WEST. 

NORTHAMPTON  DISTRICT. 

The  Northampton  Mining-  District  includes  the  centres  of 
Geraldine,  Northampton,  Narra  TaiTa,  and  Oakagee,  and  the  general 
features  of  these  places  are  to  all  intents  and  purposes  the  same. 

The  area  within  which  the  copper  deposits  are  found  is  essen- 
tially granitic,  and  it  outcrops  from  beneath  a  series  of  sedimentary 
rocks  consisting  of  sandstones,  grits,  conglomerates,  etc.  These 
granitic  rocks  consist  of  granite,  gneiss,  mica  schists,  quartz  schists, 
etc.,  intersected  by  veins  and  masses  of  pegmatite  and  diorite  dykes, 
they  are  also  traversed  by  sheeted  zones  of  garnetiferous  gneiss,  these 
having  a  general  trend  about  north-west  and  south-east  and  being 
usually  very  persistent.  The  rocks  of  this  series  outcrop  from 
below  the  overlying  sedimentary  rocks  at  intervals  for  a  distance 
of  about  110  miles,  extending  from  Geraldine,  on  the  Murchison 
River,  in  the  north  to  the  Arrino  in  the  south,  and  having  a  width 
of  about  30  miles. 

The  most  important  structural  feature  in  the  Northampton 
district  is  the  system  of  basic  dykes  with  which  the  whole  area  is 
seamed.  These  exhibit  a  remarkable  parallelism,  having  a  general 
trend  north-east  and  south-west;  in  thickness  they  vary  consider- 
ably—from a  few  feet  to  a  couple  of  chains— but  many  of  them 
are  of  gi-eat  length  and  they  have  in  instances  been  traced  across 
eountrj'  for  a  distance  of  over  10  miles. 

The  lodes  of  the  district  are  almost  invariably  found  running 
parallel  to  the  strike  of  these  dykes,  and  are  often  in  close  associ- 
ation with  them. 

Generally  speaking,  these  lodes  consist  of  bands  of  crushed 
gi-anite  ("formation")  in  which  run  small  quartz  reefs;  a  little 
ore  (copper  or  lead)  is  always  found  disseminated  through  this 
quartz  but  the  bunches  or  shutos  of  payable  ore  are  usually  found 
in  the  formation,  lying  alongside  the  quartz  reefs. 

In  thickness  these  bunches  vary  from  next  to  nothing  up  to  a 
couple  of  feet,  and  both  longitudinally  and  vertically  are  just  as 
variable. 

Wanerenooka  Mine  (situated  on  the  northern  boundary  of  the 
township  of  Northampton,  on  Block  27,  etc.).— This  was  the  first 
copper  mine  worked  in  the  State,  a  good  deal  of  work  was  done  in 
the  early  days,  but  like  nearly  all  the  other  mines  in  this  district 
it  was  idle  for  a  number  of  years,  but  some  five  years  ago  it  was 
unwatered  by  an  English  company,  who  did  a  considerable  amount 
of  prospecting  at  the  bottom  level  without  result.  The  deepest 
workings  are  down  to  a  depth  of  240ft.,  but  most  of  the  ore  was 
taken  out  nearer  the  surface.    Good  ore  was  said  to  be  standing 
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both  in  the  138ft.  and  180ft.  levels,  but  this  did  not  prove  to  be 
the  case,  and  in  consequence  the  mine  was  again  allowed  to  fill  with 
water.  The  lode  is  30ft.  in  width  with  smooth  Avell-defined  walls  ; 
it  carried  a  payable  body  of  ore  on  the  hanging  wall  and  another 
on  the  footwall,  each  about  a  foot  in  width  ;  its  trend  is  about 
north-east  and  its  dip  to  the  eastward. 

Derby  Syndicate  (part  of  Wanerenooka  property)  .—There  is 
a  lode  which  consists  of  a  small  quartz  reef  carrying  copper  pyrites. 

Victoria  Copper  Mine,  M.L.  38  (situated  about  a  mile  and  a 
quarter  from  the  railway  station)  .  —  The  lode  is  about  7ft.  wide 
and  can  be  traced  on  the  surface  for  a  distance  of  about  two  miles, 
and  is  said  to  have  carried  about  2ft.  6in.  of  payable  ore,  consisting 
principally  of  sulphides.  Several  shafts  were  sunk  on  the  property 
to  a  depth  of  about  60ft.  and  the  lode  was  opened  up  for  a  length 
of  200ft.  and  then  abandoned.  The  trend  of  the  lode  is  about  north- 
east. 

Wheal  Margaret,  M.L.  12,  efc  — Situated  about  a  mile  north- 
east of  the  railway  station,  the  deepest  workings  being  down  about 
260ft.  on  the  underlay,  but  most  of  the  ore  was  taken  out  from  near 
tlje  surface.  The  lode  can  be  traced  for  a  considerable  distance, 
and  is  said  to  have  been  from  Tin.  to  2ft.  in  width,  carrying  some 
very  rich  ore,  mostly  blue  and  green  carbonates;  sulphide  ore  was 
beginning  to  come  in  at  the  bottom  of  the  shaft. 

A  bore  was  put  down  by  the  Government  in  1902  to  test  the 
permanence  of  this  lode  at  a  depth,  but  the  results  were  negative. 

Wheal  Fortune,  Block  334,  etc.  (about  four  miles  west  of  the 
townsite).— The  main  shaft  is  said  to  be  300ft.  in  depth,  but  is 
badly  caved  in  as  are  most  of  the  other  workings;  the  property 
was  abandoned  about  40  years  ago.  The  lode  was  worked  for  both 
copper  and  lead;  the  copper  ore  appears  to  have  occurred  in 
bunches,  principally  of  blue  or  gTcen  carbonates. 

Wheal  Beta,  M.L.  44,  has  been  opened  up  to.  a  depth  of  from 
50ft.  to  60ft.  but  no  particulars  available. 

Yanganooka  Mine,  Blocks  32,  etc.  — Two  parallel  lodes  on  the 
property  striking  north-east  and  south-west  and  dipping  steeply  to 
the  north-west.  Western  lode  has  been  opened  up  to  a  depth  of 
180ft.  The  mine  has  not  been  worked  for  35  years,  and  no  further 
particulars  are  available.  The  dressed  ore  gave  17  to  34  per  cent, 
of  copper. 

Wheal  xilpha  Mine,  M.L.  9,— Also  abandoned  for  many  years., 
Hias  been  opened  up  by  means  of  several  shafts  to  a  depth  of  about 
60ft.    The  iode  on  the  surface  is  about  18in.  in  width. 

Martin's  Spring  Mine,  Block  312,  has  been  opened  up  to  about 
50ft.;  lode  said  to -have  been  25ft.  in  width  carrying  good  bunches 
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of  copper  ore,  some  of  which  is  reported  as  yielding  55  per  cent. 
<3opper. 

Narva  Tana  Copper  Mine,  Blocks  118  and  119.  — Opened  up  to 
a  depth  of  about  30ft.,  large  well-defined  lode  running  north-east 
-and  south-west,  and  dipping  to  the  north-west.  Lode  carried  copper 
at  the  southern  end  and  lead  at  the  northern.  Some  good  ore  said 
to  have  been  obtained  previous  to  1865,  when  the  mine  was 
abandoned. 

Givalla  Copper  Mine,  Blocks  140,  14,  etc.  — Two  parallel  lodes 
striking  north-east  and  south-west,  and  dipping  to  the  south-east. 
Several  shafts  have  been  put  down  on  the  property,  the  deepest  to 
about  200ft.,  and  a  lot  of  work  is  said  to  have  been  done.  No  par- 
ticulars are  available,  as  the  property  has  been  abandoned  for  years. 
(This  mine  is  now  being  re-opened.) 

Yankee  Crossing  Copper  Mme.  — Small  but  rich  shute  of  ore 
said  to  have  been  worked  here  to  a  depth  of  40ft. 

OAKAGEE. 

White  Peak  Copper  Mine,  Block  4.— Abandoned  since  1858; 
bunches  of  rich  ore  said  to  have  been  obtained. 

GeUrah  Copper  21ine,  Block  328.— Two  parallel  lodes  on  the 
block,  of  these  the  eastern  carries  copper  ore  and  the  western  lead 
ore.  The  copper  lode  outcrops  for  a  distance  of  about  900ft.  and 
has  been  opened  up  for  a  depth  of  120ft.  A  large  amount  of  ore 
is  said  to  have  been  taken  out  prior  to  1872,  when  the  mine  was 
abandoned. 

GERALDINE. 

Geraldine  Copper  Mine,  M.L.  10  and  11.  — The  deepest  workings 
are  down  to  a  depth  of  150ft.  and  a  lot  of  work  has  been  done. 
The  lode  is  said  to  have  been  very  large,  with  pockets  of  good  ore. 
Ore  sent  away  in  1900  yielded  28  per  cent,  copper.  Since'"l899  the 
amount  of  ore  raised  from  this  property  as  reported  to  the  Mines 
Department  is  136.50  tons,  valued  at  £1,992.  There  are  no  records 
of  the  returns  previous  to  1899. 

Ouraka  Copper  i¥me.- Opened  up  to  a  depth  of  60ft.  No 
particulars  available. 

Hennings  Copper  Mine.— A  few  tons  of  rich  ore  said  to  have 
been  taken  out  near  the  surface  from  a  small  but  rich  lode. 

Tamharra  Copper  M^•we.- Prospecting  show  in  1901.  No  par- 
ticulars available. 

Gibson's  Copper  Mme.- Large  low-grade  lode  has  been  opened 
up  to  a  depth  of  about  40ft.  Small  rich  pockets  said  to  occur  in 
this  lode. 
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Table  of  Assays  of  Copper  Ores  from  the  Northampton  District, 
made  in  ihe  Geological  Surcey  Laboratory. 


Nature  of  Ore. 


Parts  per 
100. 


3105 
M.  183 

Wanerenooka 
Nooka 

Northampton 
Do. 

3905... 
3906... 
673 

Racecourse  ... 

Derby  Syndi- 
cate 

Derby  Syndi- 
cate 

? 

Do. 
Do. 

Do. 

Do. 

674  ... 

? 

Do. 

675  ... 

? 

Do. 

676  ... 

? 

Do. 

677  ... 

? 

Do. 

41.31... 

McGuires  ... 

Oakabella  .. 

3925... 
3926... 
4281... 

Narra  Tarra 

Copper 
Narra  Tarra 

Copper 
Gelirah 

Narra  Tarra 

Do. 
White  Peak 

Chalcopyrii  e  and  quartz 
Chalcopyiite,  galena, 

and  quartz 
Cupriferous  go  ssan 
Chalcopyrite  and  quartz 


do. 


do. 


Malachite,  oxide  of  iron, 
etc. 

Malachite,  oxide  of  ilron, 
etc. 

Malachite,  oxide  uf  iron. 

Malachite,  oxide  of  iron, 

Malachite,  oxide  of  iron, 

Galena,  chalcopyrite, 

and  quartz 
Azurite  and  quartz 

Azurite,  malachite,  and 

quartz 
Chalcocite,  quartz,  and 

iron  oxides 


6-54 
5  34 


24-01 

13-  52 
18  63 
15'(8 
J  4-48 
31-94 
37  85 

1-75 

14-  61 
8-98 

21-99 


Oza.  per 
ton. 


Nil 
8-6 


8-8 


39-5 

-Nil 
Nil 


Nil 

0-  87 

1-  76 

0-  4  J 

2-  29 
Nil 
Nil 

2-45 

Nil 
2-53 

1-  07 


Nil 

Nil 
0-5 

Nil 
Trace 

Nil 

Nil 
Trace 

Nil 
0-11 
Trace 


As  no  official  record  was  kept  of  the  production  from  the 
various  metalliferous  mines  in  the  State  previous  to  1899-  ^t/^P?^- 
ticallv  impossible  to  arrive  at  the  amount  of  ore  produced  by  the 
various  Northampton  District  mines,  as  the  majority  of  them  were 
Tandoned  before  this  date.  The  foUowuig  -h»rt  table  however 
is  available,  and  the  total  quantity  of  ore  raised  from  the  distnet 
and  entered  for  export  up  to  the  end  of  1898  will  be  found  in  the 
table  on  page  48. 

State.,ent  of  Copper  Ore  raised  from  some  of  the  NoHkan^pton 

Mines. 


Name. 

Date. 

Quantity  of  Ore 
raised. 

Total  Value  of  Ore. 

tons. 

cwt. 

qrs. 

£ 

s. 

<3. 

Gwalla   

Do.   

Do.   

Do.   

Do.   

Do.   

Do.   

yang-anoota  

Do.   

1863 
1864 

12 
132 

3 
14 

0 
0 

260 
3,956 

4 
9 

8 
6 

1865 

88 

11 

0 

1,866 

16 

9 

1866 

163 

13 

U 

1,044 

9 

S 

1867 

172 

7 

0 

2,976 

1 

1 

1868 

263 

1 

0 

3,664 

19 

8 

1869 

70 

18 

0 

904 

7 

1 

1866 
1867 

202 
]f^4, 

0 
18 

0 
0 

3,725 
2,155 

16 
3 

7 
7 

3.3 


Yandanooka  Mining  District. 
This  district  includes  Yandanooka,  Mt.  Misery,  and  Arrino. 
It  is  scientifically  interesting-  on  account  of  the  occurrence  of  copper 
ores  in.  sedimentary  rocks  which  are  apparently  a  southward  exten- 
sion of  the  carboniferous  Irwin  River  beds.  These  beds  are  here 
composed  of  conglomerates,  quartz  girts,  sandstones,  quartzite,  and 
volcanic  tuffs.  They  are  intruded  by  a  narrow  band  of  granite, 
the  outcrop  of  which  is  never  more  than  a  mile  wide  and  runs 
almost  due  north  and  south.  On  either  side  of  this  granite  the 
sediments  dip  more  or  less  gTeatly  away  from  it.  Both  granite  and 
sediments  have  been  sheared  and  copper  ore  appears  in  the  shear 
zones  in  mica  schist  (sheared  granite),  sandstone,  and  tuff. 

Several  copper  deposits  were  w^orked  here  many  years  ago  but 
nothing  which  could  really  be  called  mining  has  been  done,  and 
nearly  all  the  shows  are  now  abandoned.  The  following  is  a  brief 
description  of  the  principal  ones  now  in  existence. 

Cyprus  Copper  Mine,  M.L.  38.  — This  is  the  same  as  old  M.Ls. 
4  &  12,  known  as  Cheyne's  or  the  Money  Mia  Mine.  It  is  close 
to  the  Arrino  Railway  Station,  and  from  the  outcrop  of  the  deposit 
some  very  rich  ore  was  said  to  have  been  obtained  many  years  ago. 
The  upper  part  of  the  deposit  consists  of  a  band  of  sandstone 
impregnated  with  malachite,  and,  at  a  slig-ht  depth,  with  chalcocite. 
This  deposit  cuts  across  the  bedding  of  the  sandstone,  dipping  west 
towards  the  granite  into  which  it  passes  at  a  depth  of  about  40ft. 
Its  character  below  that  depth  is  not  definitely  known,  but,  judg- 
ing from  other  deposits  in  the  district,  it  is  a  shear  zone  in  the 
gi-anite  impregnated  with  copper  ore.  Within  the  sandstone  the 
deposit  is  irregular  in  form  and  somewhat  extensive,  as  the  more 
porous  rock  has  allowed  the  copper-bearing  solutions  to  diffuse  to 
some  distance  on  either  side  of  the  true  ore  channel.  A  sample 
of  chalcocite  from  this  mine  gave  the  following  results  on  assay  :  — 
Copper,  75.65  per  cent.;  silver,  19.92ozs.  per  ton  ;  gold,  0.054ozs, 
per  ton. 

The  only  output  from  this  mine  which  has  been  officially 
recorded  is  25  tons  of  ore  in  1899,  valued  at  £300. 

Arrino  Proprietary  Mine,  M.Ls.  2PP  &  3PP.— These  leases 
occupy  Loc.  342,  and  are  identical  with  the  mine  known  variously 
as  Gill's  or  Baxter's.  The  occurrence  of  ore  here  is  identical  with 
that  at  the  Cyprus  Copper  Mine.  Very  little  work  has  been  done 
on  this  property  since  Mr.  Campbell  reported  on  it  in  1903,  when 
he  said  :  — 

"  Baxter's  Mine  is  probably  about  5  chains  east  of  the  granite. 
Here  three  shafts  have  been  sunk,  with  an  opencut  at  the  northern- 
most one  ;  two  are  60ft.  deep.  The  strike  of  the  sandstone  is  here 
15  degrees,  and  dip  58  degrees  to  the  east,  with  cross-faces  134 
•degrees,  dipping  70  degrees  to  the  west.    At  the  new  main  shaft 
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the  depth  is  41ft.,  at  which  level  a  crosscut  21ft.  long  is  being  put 
in,  the  sandstone  showing  ) staining  of  copper.  It  passed  through 
the  lode,  where  a  bunch  of  black  sulphide  of  copper  was  met  with." 
The  bearing  of  the  lode  is  150  degrees,  and  it  underlies  60  degrees 
to  the  west  towards  the  granite.  Assays  of  sandstone  impregnated 
with  carbonates  of  copper  from  this  mine  gave  for  copper,  9.72, 
9.89,  22.77,  4.31,  20.85,  4.28,  3.91,  and  4.39  per  cent. 

Ko  record  appears  to  have  been  kept  of  ore  raised  from  this 
mine. 

Gordon^ s  Mme.— About  three  and  a  half  miles  on  the  south 
side  of  Yandanooka  Siding,  and  close  to  the  railway  line — on  the 
east  side — a  discovery  of  copper  ore  has  recently  been  made.  The 
deposit  is  in  the  belt  of  tuff,  and  so  far  is  only  in  the  prospecting 
stage.  A  body  of  ore  from  twelve  inches  to  three  feet  in  width 
has  been  exposed  in  a  series  of  shallow  costeens,  and  this,  in  one 
place,  contains  some  rich  bunches  of  carbonate  and  sulphide  ore. 
The  samples  of  ore  gave  on  assay  results  as  follow  : — 

No.  1.    Malachite  and  chalcocite.— Copper,  33.16  per  cent.; 
silver,  16dwts.  per  ton  ;  gold,  21grs.  per  ton. 

No.  2.    Chalcocite. — Copper,  55.53  per  cent. 

No.  3.    Carbonate  ore. — Copper,  9.00  per  cent. 

The  following  figures  show  the  amount  of  copper  ere  raised 
m  the  Yandanooka  district,  as  reported  to  the  Mines  Department 
to  the  end  of  1906  :— 


Centre. 

Name  and  No.  of  Lease. 

Tons  of  Ore. 

Value. 

£ 

Arrino   

Wheal  Dodd,5  

1000 

80 

Yandanooka 

Arrino  Leases,  3,  4 

25-00 

300 

Do.   

Lady  Bertha,  7 

3  00 

7 

PHILLIPS  RIVER  DISTRICT. 

The  rocks  of  the  Phillips  River  District,  as  far  as  examined, 
consist  of  a  series  of  granites  and  greenstones  similar  to  those 
found  in  the  Southern  Cross  and  other  mining  fields  of  West 
Australia.  It  would  appear  from  the  evidence,  and  from  what  is 
known  on  the  other  fields,  that  the  greenstones  are  the  older  rocks, 
and  that  they  have  been  intruded  by  the  granites,  and  that  these 
in  turn  have  been  intruded  by  a  series  of  granitic  and  pegmatite 
dykes,  and  also  by  a  later  series  of  basic  greenstone  dykes. 

Considerable  schistosity  is  noticeable  in  the  main  body  of 
greenstones  at,  or  close  to,  their  junction  with  the  granite,  and  the 


same  feature  is  also  apparent  in  place,  in  the  granite,  principallv 
in  proximity  to  the  basic  dykes. 

The  lodes  appear  for  the  most  part  to  occur  within  the  area 
of  the  greenstone  schists,  close  to  their  junction  with  the  granite, 
in  some  cases  they  are  found  right  along  the  junction,  greenstones 
formmg  one  wall  of  the  lode  and  granite  the  other.  When  in  the 
schists  the  lodes  are  found  invariably  running  with  the  foliation 
of  these. 

From  the  description  of  them,  the  lodes  would  appear  to  con- 
sist of  quartz  reefs  occurring  in  narrow  bands  of  highly  altered 
schist,  carrying  more  or  less  copper  ore,  this  usually  occurs  in 
iiTegular-sized  bunches  or  shoots  of  rich  ore,  both  in  the  quartz  and 
also  m  the  lode  material  (schist)  ;  a  little  ore  is  also  usually  dis- 
seminated through  the  quartz.  In  the  oxidised  portions  of  the  lode 
this  rich  ore  generally  consists  of  oxides  and  carbonates  of  copper 
m  a  gangue  of  oxide  of  iron  ;  but  at  a  depth  it  consists  of  a  mixture 
of  iron  and  copper  sulphides,  usually  mixed  with  more  or  less 
quartz. 

The  district  can,  for  the  sake  of  convenience,  be  divided  intr) 
the  three  centres  of  (1),  Kundip  ;  (2),  Mt.  Desmond  ;  (3),  Ravens- 
thorpe. 

KirXDIP. 

Bed,  White,  and  Blue,  M.L.  60.— Three  lodes  have  been  proved 
to  exist  on  this  property  containing  copper.  The  main  line  runs 
abont  east  and  west,  and  underiies  to  the  north  ;  the  lode  matter 
vanes  m  thickness  from  18in.  up  to  as  much  as  12ft.,  and  pro- 
bably averages  about  3ft.  The  ore  is  siliceous,  but,  at  times  highly 
terrugmous,  and  carries  bunches  of  blue  and  green  carbonates.  ' 

The  other  two  lodes  are  from  six  inches  to  three  feet  in  thick- 
ness and  consist  of  quartz  and  ferruginous  lode  stuff  containing 
oxides  and  carbonates  of  copper.  All  the  lodes  carry  gold  as  well 
as  copper. 

From  latest  reports  it  would  appear  that  this  property  has 
been  opened  up  to  a  depth  of  slightly  over  100ft.,  and  that  the  main 
lode  has  been  proved  in  the  workings  for  a  length  of  400ft.,  and 
on  tlie  surface  for  600ft.  Assays  taken  from  the  bottom  workings 
give  from  2  to  13  per  cent,  of  copper  and  loz.  to  3  ozs  of  gofd 
over  a  width  of  from  2ft.  to  2ft.  6in.,  the  average  width  of  the 
lode  tnroughout  is  stated  to  be  2ft.  3in.,  and  its  average  value  6  3 
per  cent,  of  copper  and  42dwts.  of  gold.  Up  to  the  end  of  1906 
the  property  has  produced  233.02  tons  of  ore,  valued  at  £1,660. 

Harbow  Vieuy  M.U  52.-A  strong  lode  runs  through  thin 
property  on  a  bearmg  slightly  east  of  north,  having  a  fairiy  flat 
nnderiie  to  the  west,  it  varies  in  thickness  from  6ft  to  12ft  and 
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has  good  smooth  walls,  the  surroundmg  country  being  a  greenstone 
schist.  The  ore  is  .patclij^,  some  very  nice  bunches  of  carbonate 
ore  being  met  with  in  a  highly  ferruginous  matrix;  the  bulk  of 
the  ore  is  highly  siliceous,  and  when  low  in  copper  is  sent  to  the 
battery  as  an  ordinary  gold  ore.  The  mine  is  worked  for  both 
gold  and  copper. 

Harbour  View,  Leases  52,  94,  have  produced  to  the  end  of 
1906,  732.04  tons  of  ore,  valued  at  £5,855.  Now  included  in 
Ravensthorpe  G.M.  Syndicate. 

Omaha  Mine,  M.L.  132.— This  lease  adjoins  the  previous  one  on 
the  north  end,  and  the  workings  are  on  the  same  lode,  which  is 
here  six  to  seven  feet  in  width,  and  contains  some  nice  oxide  and 
carbonate  ore.  The  property  has  produced  9.15  tons  of  ore,  of  a 
total  value  of  £69. 

Mt.  Stennett  Mine,  M.L.  108.  — The  lode  here  runs  about  north 
and  south,  with  a  flat  underlay  to  the  east,  and  is  in  soft  schist 
country,  with  well-marked  smooth  walls.  It  is  about  6ft.  in  width, 
with  a  vein  of  from  12in.  to  30in.  of  highly  fermginous  mattei- 
with  oxides  and  carbonates  of  copper,  the  balance  of  it  being  highly 
siliceous,  and  very  Ioav  grade.  Both  gold  and  copper  occur  in 
the  lode. 

This  lease  has  yielded  244.6cS*  tons  of  ore  for  copper,  valued 
at  £2,058,  the  last  parcel  yielding  about  10  per  cent,  of  copper. 

MT.  DESMOND. 

Elverdton  Welcome  Stranger,  M.L.  139.  — The  lodes  here  run 
about  north  and  south,  and  are  close  to  or  along  the  junction  of 
the  granite  and  the  schists.  On  this  property  there  are  three 
parallel  lodes  all  small  and  generally  very  siliceous,  containing 
small  bunches  of  carbonate  ore.  Most  of  the  veins  are  in  the 
granite.  •  L'p  to  the  end  of  1906,  5.31  tons  of  ore  have  been  pro- 
duced of  a  total  value  of  £42. 

Elverdton  South  Mine,  M.L.  168,  106.— This  property  is  on  the 
same  line  of  lode  formation  as  the  Elverdton.  The  lode  is  here  on 
a  narrow  belt  of  greenstone  schist  enclosed  in  the  granite,  and 
varies  a  good  deal  in  size,  being  in  one  place  as  much  as  10ft.  m 
thickness  ;  it  is  fairly  siliceous,  and  carries  sulphide  ore  where 
opened  up  at  the  80ft.  level  ;  in  the  upper  levels  the  ore  is  red 
-oxide  and  carbonate.  Some  very  rich  ore  was  got  near  the  surface, 
but  the  bulk  of  it  is  rather  poor,  and  would  require  concentrating 
before  smelting.    Gold  is  also  found  in  appreciable  quantities. 

Returns— 51.32  tons  of  ore  for  copper,  valued  at  £457.  Now 
included  in  Phillips  River  Options  Co. 
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E  tic  nil  071  Mine,  M.L.  95.— A  belt  cf  dark  highly-altered  schist 
forms  the  lode  matter  on  this  lease  and  runs  about  north  and  south, 
being  enclosed  in  granite  country.  The  schist  in  the  lower  levels 
contains  bunches  and  lenses  of  copper  and  iron  sulphides  which  ii 
ihe  upper  levels  have  become  oxidised  and  formed  bunches  of  ric" 
ore  consisting  of  oxides  and  carbonates  of  copper  in  a  matrix  co}»- 
sisting  principally  of  oxide  of  iron.  The  full  width  of  the  lode 
matei-ial  is  apparently  about  15ft.  The  ore  on  the  lower  levels 
(sulphide  zone)  becomes  highly  siliceous  and  much  lower  grade, 
this  occurring  below  the  70ft.  level. 

The  same  lode  has  been  opened  up  further  south  where  the  ore 
body  is  from  two  to  four  feet  in  width  but  not  too  regular  in  value. 

The  picked  ore  from  this  property  is  excellent  smelting  material, 
but  the  seconds  have  a  highly  siliceous  gangue. 

Has  produced  up  to  end  of  1906,  2,946.02  tons  of  ore  for 
copper  valued  at  £22,657  ;  last  yield  averaging  about  12  per  cent, 
copper.    Included  in  Phillips  River  Options  Co. 

Baden  Powell,  M.L.  99.— The  lode  here  is  in  soft  schist  country 
but  is  small  and  siliceous,  it  however  contams  some  nice  bunches  of 
ferruginous  carbonate  ore,  and  is  also  said  to  carry  high  gold  values. 

Mount  Desmond  Mine,  M.L.  109.  — The  lode  here  may  possibly 
be  the  same  as  that  worked  on  the  Baden  Powell  Lease;  it  is  also- 
in  schist  country  and  runs  about  north  and  south,  dipping  to  the 
east.  It  has  been  traced  on  the  surface  for  about  300ft.,  and  i& 
from  4ft.  to  5ft.  in  width.  At  the  south  end  it  is  mostly  composed 
of  quartz,  but  going  north  it  contains  some  nice  carbonate  ore  in  a 
highly  ferruginous  matrix.  At  the  north  end  of  the  property  ap- 
parently this  same  lode  has  been  opened  up  again  to  a  shallow 
depth,  it  is  here  about  3ft.  in  width  but  very  siliceous  and  low 
grade. 

There  are  two  other  small  parallel  lodes  on  the  property  also 
containing  a  little  copper  ore.  Total  production  to  the  end  of  1906 
was  683.59  tons  of  ore  for  copper,  valued  at  £7,560.  Now  included 
in  Phillips  River  Gold  and  Copper  Co.,  Ltd. 

P.L.P.,  M.L.  199.  — The  lode  here  is  alongside  a  basic  dyke  pene- 
trating the  granite.  The  ore  is  in  small  veins  and  bunches,  and 
consists  of  carbonates  at  the  surface  but  turns  into  sulphide  at  a 
shallow  depth.  Has  produced  up  to  the  end  of  1906,  110.85  tons, 
of  ore,  valued  at  £1,272,  the  ore  raised  last  year  yielding  about  20 
per  cent,  copper. 

RAVENSTIIORPE. 

Great  Oversight,  M.L.  210  (154).  — In  the  bottom  levels  of  this 
mine  the  lode  matter  is  a  dark  schist  with  some  quartz  and  copper 
pyrites  and  nnis  up  to  6ft.  in  width;  some  of  the  ore  is  very  rich 
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and  good  smelting  material,  especially  in  the  oxidised  portion,  where 
some  yery  good  carbonate  ore  was  obtained  in  a  highly  ferrugin- 
ous matrix;  a  great  portion  of  the  lode  is  highly  siliceous  and  low 
grade,  and  would  require  concentration  before  smelting.  Up  to  the 
end  of  1906  has  produced  76.89  tons  of  ore  of  a  total  value  of 
about  £700. 

Last  Chance  Mine,  M.L.  116.— A  well-defined  lode  runs  through 
this  property  on  a  bearing  a  little  north  of  west,  underlying  fairly 
steeply  to  the  south.  This  lode  is  in  soft  schist  country  with  smooth 
clayey  walls,  and  is  from  2ft.  to  8ft.  in  width — generally  3  to  4. 
Sulphides  are  making  their  appearance  at  water  level,  and  the  ore  is 
fairly  good  (17.18  per  cent,  copper)  and  good  smelting  material. 
The  best  ore  near  the  surface  was  carbonate,  in  a  gangue  of  brown 
iron  ore  ;  the  poorer  ore  was  very  siliceous.  A  second  lode  also 
exists  on  this  lease,  this  is  about  3ft.  wide  and  highly  siliceous,  but 
it  contains  some  fairly  rich  patches  of  carbonate  ore  in  a  matrix 
of  iron  oxide. 

Has  produced  up  to  the  end  of  1906,  772.40  tons  of  ore  for 
copper  valued  at  £7,230,  the  last  parcels  averaging  about  16  per 
cent,  of  copper. 

Last  Chance  Proprietary,  M.L.  200  (120). — The  lode  on  this 
property  runs  a  little  west  of  north,  and  dips  to  the  west. 

It  is  in  schist  country  and  has  been  picked  up  on  the  surface 
at  intervals  for  about  10  chains:  its  full  width  is  nowhere  exposed, 
but  it  would  appear  to  be  at  least  3ft.  to  4ft.  The  best  ore  is  a 
mixture  of  oxides  and  carbonates  of  copper  in  a  highly  ferruginous 
gangue  fairly  free  from  silica,  and  occurs  in  bunches  and  veins  up 
to  2ft.  in  width;  the  lower  grade  ore  is,  however,  fairly  siliceous. 
Sulphides  began  to  come  in  at  about  50ft.  Has  produced  136.68 
tons  of  ore  for  copper  worth  £1,194,  the  ore  being  worth  10  to  13 
per  cent,  of  copper. 

Emily  Hale  Mine,  M.L.  124.  — There  are  two  lodes  on  this  pro- 
perty, the  main  one  running  about  north  and  south,  and  the  other 
about  north-west  and  south-east.  The  north  and  south  lode  is  about 
3ft.  in  width  but  not  very  well  defined,  it  consists  of  quartz  mth 
oxide  of  iron  and  copper  carbonates,  the  latter  turning  into  sulphide 
at  Avater  level. 

The  second  lode  is  also  about  3ft.  in  width  and  carries  some 
nice  bunches  of  ore  consisting  of  oxide  of  iron  and  carbonates  of 
copper.  Not  much  work  has  been  done  on  either  line.  Total  pro- 
duction to  end  of  1906  is  132.27  tons  of  ore,  worth  £1,192,  and 
averaging  15  to  16  per  cent  copper.  Now  included  in  Ballarat 
M.L.  205, 
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Kilmore  Mine,  M.L.  119.— Several  lines  of  lode  run  through 
this  property  all  carrying  more  or  less  copper.  The  lodes  are  mostly 
oxide  of  iron  with  bunches  of  carbonate  ore,  and  are  in  hard  mica 
schist.  The  main  line  has  smooth,  well-defined  walls,  and  is  from 
6ft.  to  7ft.  m  width  where  opened  up ;  veins  of  carbonate  ore  were 
found  in  this  down  to  about  40ft.,  where  they  were  replaced  by  sul- 
phide, some  of  the  veins  being  up  to  15in.  in  thickness.  The  ore 
would  require  hand-pickmg  and  concentration  before  smelting. 
Seventy-two  point  seventy-eight  (72.78)  tons  of  ore  produced  for 
copper  valued  at  £532. 

Federal  Mine,  M.L.  I31.-The  lode  here  runs  about  north- 
west and  south-east  through  a  mica  schist,  and  is  from  18in.  to  2ft. 
in  width  ;  it  carries  some  nice  bunches  of  carbonate  ore  in  a 
gangue  of  iron  oxide,  but  the  bulk  of  the  ore  is  very  siliceous. 

There  is  also  a  second  lode  on  the  property  consisting  of  dense 
reddish-brcwn  hematite,  carrying  a  small  amount  of  coppei'  car- 
bonate ;  this  lode  is  about  three  feet  in  width,  and  apparentlv  too 
low  grade  to  be  of  much  use  as  a  copper  deposit,  but  the  'iron- 
stone would  probably  prove  useful  as  a  flux.  The  property  has 
produced  8.67  tons  of  ore  of  a  total  value  of  £53. 

Mt.  Allan  Mine,  M.L.  31.— A  large  lode  of  dense  brown 
hematite  has  been  opened  up  here,  carrying  at  a  slight  depth  a 
large  amount  of  iron  pyrites. 

Mt.  Benson  Mine,  M.L.  175  (late  Kingston  Mine,  M.L.  143).— 
There  are  several  lines  of  lode  of  varying  sizes  and  value  on  this 
property,  running  through  schist  country  on  a  bearing  nearly  east 
and  west.  The  western  lode  is  small  and  veiy  siliceous,  but  some 
nice  bunches  of  ore  were  obtained  near  the  surface,  these  consist- 
ing of  carbonate  of  copper  and  iron  oxide.  The  west  lode  is 
also  mostly  quartz,  with  bunches  of  good  fluxing  ore  ;  this  lode 
also  carries  good  gold  ^-alues.  Several  small  parallel  veins,  con- 
tammg  a  little  copper  ore  have  been  exposed  between  the  two 
mam  hues,  but  no  work  has  been  done  on  them.  Up  to  the  end 
of  1906,  has  produced  689.69  tons  of  ore,  valued  at  £4,578,  the 
last  parcel  averaging  10  per  cent,  copper.  Now  included  in  Phillips^ 
River  Gold  and  Copper  Co.,  Ltd. 

Mt.  Benson  Extended,  M.L.  195. -On  the  same  lode,  or  a 
parallel  one,  as  the  Mt.  Benson  ;  not  much  work  done,  but  some 
nice  bunches  of  oxidised  ore  have  been  obtained.  Production  to 
end  of  1906-2.55  tons  of  ore,  valued  at  £21. 

Hio  Grande  (adjoins  the  Benson )  .—Main  shaft  down  75ft., 
and  a  crosscut  at  60ft.  is  said  to  have  cut  a  lode  12ft.  wide  carry- 
ing fair  copper  ore  ;  a  winze  from  the  bottom  level  is  in  ore  worth 
about  8  per  cent,  of  copper. 
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Mary  Mine,  M.L.  7. — Therfe  are  several  lines  of  lode  on  this 
lease,  the  principal  one  being  near  the  western  boundary.  This 
lode  is  from  four  to  five  feet  wide,  with  good  walls,  and  runs 
nearly  east  and  west,  underlying  steeply  to  the  north.  Lenses  and 
bunches  of  carbonate  ore  mixed  with  oxide  of  iron  occur  through- 
out this  lode  to  a  depth  of  about  20ft.,  when  they  are  replaced  by 
sulphide  ore.  The  general  quality  of  the  ore  is  good  fluxing  ma- 
terial, but  parts  of  it  are  very  siliceous.  Several  other  lines  of 
lode  have  been  opened  up,  these  varying  a  good  deal  in  size,  but 
being  generally  smaller  than  the  main  line,  they  are  mostly 
highly  siliceous,  but  contain  some  nice  bunches  of  mixed  sulphide 
and  carbonate  ore  in  a  gangue  of  iron  oxide.  The  water  level  is 
about  80ft.,  the  water  being  salt.  Production  to  end  of  1906  is 
768.42  tons  of  ore  for  copper  worth  £5,492. 

McMahon  Mine,  M.L.  123.— The  ore  which  has  been  raised 
from  this  property  is  oxide  of  iron  Avith  oxides  and  carbonates  of 
copper  ;  the  poorer  ore  is  very  siliceous.  The  total  ore  produc- 
tion from  the  lease  is  5.02  tons,  of  a  total  value  of  £38. 

Mt.  Cattlin  Mine,  M.L.  15.— A  fine  strong  lode  runs  through 
this  lease  on  a  bearing  a  little  north  of  east,  having  a  slight  under- 
lay to  the  north.  The  surrounding  country  is  greenstone  schist, 
arid  the  lode  consists  of  a  highly  altered  band  of  the  same  ma- 
terial, carrying  veins  and  masses  of  copper  ore.  At  about  the 
40ft.  level  the  lode  was  about  10ft.  in  width,  with  veins  of  good- 
grade  copper  ore  from  one  to  four  feet  in  width  ;  at  times  much 
quartz  is  present,  and  this,  though  low  in  copper,  is  said  to  carry 
good  gold  values.  About  150ft.  further  east  the  same  lode  is 
opened  up  again,  and  at  the  50ft.  level  is  14ft.  in  width,  with 
three  to  four  feet  of  good  copper  ore  on  the  footwall  side,  and 
about  8ft.  of  quartzose  ore  carrying  a  little  sulphide  and  carbonate 
ore  on  the  hanging  wall  side  ;  this  portion  of  the  lode  also  carries 
some  free  gold.  At  about  100ft.  the  lode  has  become  much  more 
siliceous,  and  carries  a  good  deal  of  copper  pyrites,  and  is  said 
to  also  carry  about  lOdwt.  of  gold.  The  average  value  of  the  ore 
is  here  said  to  be  six  to  eight  per  cent.,  which  is  rather  low,  as  the 
sulphide  is  generally  finely  impregnated  through  dense  hard  quartz. 

Later  reports  from  this  property  state  that  the  stopes  above 
the  100ft.  and  200ft.  levels  are  in  ore  eight  to  nine  feet  wide, 
carrying  three  to  six  per  cent,  of  copper  and  Sdwts.  of  gold.  Dur- 
ing February  of  the  present  year  937  tons  of  ore  were  smelted  for 
43.43  tons  of  copper  and  lOOozs.  of  gold.  There  are  said  to  be 
about  670  tons  of  ore  on  the  dump  worth  from  four  to  five  per 
cent,  of  copper. 

Production  to  end  of  1906  was  1,545.32  tons  of  ore  for  copper, 
worth  £9,362,  the  ore  averaging  six  to  seven  per  cent,  copper  for 
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the  last  few  parcels.  Included  in  Phillips  River  Gold  and  Copper 
Co.,  Ltd. 

Andante  Lease,  M.L.  207  (61).— On  the  same  line  as  the  Mt. 
Cattlin.  The  ore  is  very  siliceous,  and  poor  in  copper  values  ; 
gold  contents  of  stone  said  to  be  from  lOdwts.  to  39dwts.  Not 
much  work  done. 

Grimsby  Mine,  M.L.  110.— The  lode  on  this  lease  also  runs 
nearly  east  and  west,  and  consists  of  a  belt  of  highly  altered  schist 
some  three  to  four  feet  in  width.  The  ore  occurs  throughout  this 
in  bunches,  sometimes  up  to  ten  feet  in  thickness  ;  it  consists  prin- 
cipally of  copper  pyrites,  and  is  often  very  rich,  but  would  require 
sorting  fro  in  the  lower-gTade  lode  stuff. 

Ore  production  to  date  is  5.85  tons  of  ore  of  a  total  value 
of  £34. 

31  avion  Martin  Mine,  M.L.  16.  — Two  east  and  west  lodes  about 
200  yards  apart  have  been  opened  up  on  this  property.  The  more 
important  one  of  these  is  from  three  to  four  feet  in  width,  and 
carries  bunches  and  veins  of  rich  ore  up  to  18in.  to  2ft.  in  thick- 
ness. This  in  the  lower  levels  is  mostly  iron  and  copper  sulphides, 
and  in  the  upper  is  oxide  of  iron  and  carbonate  of  copper.  This 
rich  ore  occurs  in  short  shoots,  and  the  lode  between  them  is  too 
low-grade  to  be  of  much  value  without  concentration. 

Production  to  end  of  1906  is  865.69  tons  of  ore  for  copper 
valued  at  £6,650.  Included  in  Phillips  River  Gold  and  Copper 
Co.,  Ltd. 

Sunset  Mine,  M.L.  115.— Here  a  lode  some  six  or  eight  feet 
in  width  has  been  opened  up;  this  carries  veins  of  copper  ore  from 
18in.  to  2ft.  in  thickness,  and  consisting  of  a  highly  siliceous  iron 
oxide  with  carbonate  of  copper.  At  a  little  depth  the  ore  becomes 
quartzose  with  sulphides  of  iron  and  copper.  Not  much  work 
done. 

Has  produced  up  to  the  end  of  1906,  477.76  tons  of  ore  for 
copper  worth  £3,109,  the  ore  carrying  about  7  per  cent  of  copper. 

Surprise  Mine,  M.L.  114.  — On  this  block  there  is  an  east  and 
west  lode  running  through  greenstone  schist  country,  apparently 
close  to  its  junction  with  the  granite;  this  lode  is  from  three  to 
six  feet  in  width,  and  contains  veins  and  bunches  of  copper  ore 
up  to  20in.  in  width  ;  this  ore  consists  mostly  of  carbonate  of 
copper  mixed  with  iron  oxide,  and  is  said  to  average  about  20  to 
25  per  cent,  copper. 

This  lease  has  produced  up  to  the  end  of  1906,  396.07  tons 
of  ore  for  copper,  valued  £2,947,  the  ore  averaging  about  eight 
per  cent,  copper. 
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Mosaic,  M.L.  237.  — Thehe  is  a  very  large  "formation"  on 
this  property,  and  in  this  is  a  small  vein  carrying  rich  fahlore 
(arsenical  and  antimonial  sulphide  of  copper)  ;  this  carries  high 
silver  values,  results  up  to  lOOozs.  per  ton  being  obtained.  Very 
little  work  has  been  done. 

Production  to  end  of  1906  is  53.48  tons  of  ore,  valued  at  £310; 
and  1.67  tons  of  ore  for  a  return  of  .19  tons  of  copper. 

J.  Beck's  show,  about  a  mile  to  the  north  of  the  Mosaic,  is  said 
to  contain  a  lode  15in.  in  width  carrying  23  per  cent,  of  copper. 

The  Hillsborough  is  •  reported  to  have  at  the  100ft.  level  a 
lode  13ft.  wide,  from  which  ore  carrying  14-15  per  cent,  coppei* 
and  3ozs.  of  gold  can  be  obtained. 

WEST  RIVER. 

The  cupriferous  belt  is  said  to  here  run  about  east  and  west,  and 
to  consist  of  weathered  granite  with  bands  of  ironstone  and  schist 
and  occasional  deposits  of  ironstone  and  limestone.  The  lodes  run 
about  north  and  south. 

Copper  King.  — The  lode  here  has  been  opened  up  to  about 
150ft.  and  consists  of  a  large  quartzose  reef  carrying  good  values. 
The  lode  is  the  full  width  of  the  shaft,  viz.,  4ft.  to  5ft.,  but  its 
width  beyond  this  has  not  been  proved.  The  drive  at  the  150ft. 
level  shows  the  lode  to  have  an  average  width  of  about  2i/^ft.  and 
to  be  worth  about  15  per  cent,  copper. 

A  second  parallel  lode  exists  on  the  lease;  this  is  about  2ft. 
in  thickness  on  the  surface  and  highly  ferruginous.  No  work  has 
been  done  on  it. 

The  Boomer.— FsLTcels  seut  to  Wallaroo  gave  a  return  of  about 
20  per  cent. 

Myrtleford.— The  property  is  said  to  carry  two  lodes,  a  north 
and  south  one  and  an  east  and  west,  or  cross  lode.  The  main  line 
is  traceable  for  a  length  of  600ft.  and  has  an  average  width  of  4ft., 
and  is  said  to  carry  7  per  cent,  copper  and  5dwts.  of  gold.  A  shaft 
which  has  cut  the  lode  at  45ft.  shows  it  to  be  5ft.  in  width,  carrying 
good  sulphide  ore.  The  second  ore  body  is  about  18in.  in  width, 
composed  of  ironstone  carrying  some  carbonate  ore. 

Rule  &  Benjamin  have  a  property  to  the  east  of  the  Myrtleford, 
and  small  parcels  sent  away  for  treatment  gave  17.20  per  cent, 
coppej'. 

Last  Adi^enlure  (to  the  south  of  the  West  River).  — Two  dis- 
tinct we]l-de^!ned  parallel  Icdes  are  said  to  run  through  the  property, 
and  a  cross  course  is  visible  at  the  south  end;  this  cross  course  lias 
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been  opeued  up  for  a  few  feet  and  shows  about  ISin.  of  ironstone 
formation  carrying  an  average  value  of  8  per  cent,  copper.  Of  the 
two  main  lodes  the  western  has  been  opened  up  for  about  20ft.  in 
depth  and  consists  of  about  5ft.  of  formation  carrying  about  16 
per  cent,  copper,  mostly  as  carbonate;  the  second  lode  is  about  30ft 
further  east,  and  where  opened  up  is  about  4y2ft.  in  width,  carry- 
ing bunches  of  ore  containing  25  per  cent,  copper. 

Racensthorpe  Gold  and  Copper  Mine.— On  this  lease  there  is  a 
small  quartz  and  ironstone  lode  running  a  little  to  the  east  of  north. 
This  contains  small  bunches  of  ore  consisting  of  oxide  and  carbon- 
ates of  cjpper  in  a  gaiigue  of  oxide  of  iron." 

The  total  returns  from  the  leases  at  the  West  River  up  to  the 
■end  of  1906  are  14.50  tons  of  ore,  of  a  total  value  of  £189. 


JERRAMONGUP. 

Copper  ore  is  reported  as  having  been  obtained  from  this 
locality. 

MIDDLE   MT.  BARREN. 

Copper  ore  is  reported  to  have  been  obtained  here  but  no  par- 
ticulars are  available. 

The  following  tables  show  the  result  of  assays  made  in  the 
Departmental  Laboratory  during  the  past  few  years  of  samples  of 
ore  from  the  Phillips  River  District:  — 


Table  I. 


No. 


2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2390 


Locality  of  Sample. 


Copper,  i  Silver, 
per  cent,    per  ton. 


Kingsmill  and  Martin,  No.  1   

Do.  do.  No.  2   

Do.  do.  No.  3   

Do.  do.  No.  4  ... 

Mt.  Cattlin  

Dr.  Jameson 

Allan  Bros.,  Oxides   

Do.         Clean  Sulphides   

Kingston,  Oxides  

Garj  itty  and  Filewood,  Main  Lode 

Do.  do.         Spur  off  Main  Lode 

Do.  do.         North  Lode 

Do.  do.         Heavy  Sulphide 

Garritty  and  Hammond  

Allan  Bros.,  Suljjhides   

Eavensthorpe  Mine   

Dunn  Bros.   

Floater  Mine,  Typical  Quartz  ...  !.! 


30-48 
27-26 
27-72 
42-97 
38-43 
24-60 
26-18 
26-18 

32-  70 
26-48 

33-  10 
38-73 

1-98 
33-49 


mi 


ozs.  dwts, 

0  19 

1  9 


0  19 
2  9 

mi 
mi 
mi 

1  3 


Gold, 
per  ton. 


dwts.  grs. 

7  7 


6 
15 
15 

0 


0  19 
0  19 
Trace 
9  19 
6  12 

0  19 

1  15 
Trace 
Trace 
Trace 

3  ]2 

mi 

387  2 
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The  following  is  a  list  of  the  leases,  in  the  Phillips  River  Dis- 
trict Avhich  have  produced  copper  ore  during-  the  last  few  years,  but 
of  which  no  official  particulars  are  available:  — 


Centrs. 

Na'ue  find  niiinber  of  Lexse. 

Tons  of  Ore. 

Value. 

£ 

85 

Kundip... 

Alice  Mary  G.M.L.  99... 

8-02 

Do. 

Christmas  Gift  184  ... 

29-40 

226 

Do. 

Harbour  View  North  81 

1  55 

28 

Do. 

Afric  197   

6-02 

39 

Do. 

Hecla  206   

18-86 

246 

Do. 

Lone  Star  242   

3-90 

40  ? 

Do. 

Australia  149  ... 

16-48 

168 

Do.  ... 

Mt.  Pleasant  180 

3-92 

30 

Mt.  Desmond  . . . 

Addie  232   

5-13 

(1  01  tons  copper) 

Do. 

Bine  Spec  238   

11-83 

(1*48  tons  copper) 

Do. 

C.D.C.  186   

36-50 

282 

Do. 

Fairlie  266   

•84 

13 

Do. 

Eesurrection  234 

1-10 

7 

Do. 

O.K  

6-67 

50 

Do. 

Winter  and  Love  P.A.  33 

8-38 

192 

Do. 

Sundry  Leases  ... 

21-30 

177 

Do. 

British  Fla^  174 

26-78 

249 

Do. 

Desmond  185  ... 

14-16 

134 

Do. 

Mt.  Garrity  173 

15-01 

165 

Do. 

Rio  Tinto  158  

6-50 

59 

Do. 

Welcorae  Stranger  169 

12  77 

92 

Do. 

Marnoo  104 

4-25 

58 

Do. 

Mountain  View  107 

9-50 

194 

Do. 

Voided  Leases ... 

4-00 

55 

Eavensthorpe  ... 

Ballarat  205  (and  124). . . 

54-81 

(7-64  tons  copper) 

Do. 

Birthday  215  

6-28 

45 

Do. 

Contest  196   

5-12 

29 

Do. 

Grafter  202   

8-79 

(-57  tons  copper) 

Do. 

Last  Chance  Extended  227 

2-55 

(•34  tons  copper) 

Do. 

New  Moon  204   

23-71 

(2-53  tons  copper) 

Do. 

Puzzler  219   

12-44 

94 

Do. 

Who  Can  Tell  221 

1-45 

(-16  tons  copper) 

Do. 

Copper  Horseshoe  187... 

13-55 

100 

Do. 

Blue  Ribbon  176 

11-35 

88 

Do. 

Duke  of  York  177 

1-81 

6 

Do. 

Puzzle  189   

32-94 

235 

Do. 

Turn  of  the  Tide  166  ... 

4-21 

13 

Do. 

Nil  Desperandum  133  ... 

4-26 

17 

Do. 

Zealandia  46 

58-86 

538 

Do. 

Sundry  Claims  ... 

56-52 

373 

Do. 

Voided  Leases  ... 

64-19 

356 

West  River 

Sundry  Claims  ... 

14-50 

189 

The  following  table  shows  the  total  amount  of  copper  ore  re- 
ported to  the  Mines  Department  since  1S99,  and  to  the  end  of  1906. 
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(Previous  to  1899  there' are  no  official  returns  given  beyond  those 
of  the  Customs  Department,  showing  the  quantity  of  ore  entered 
for  export)  : — 


i  ^ 


Or/: 


CO  "T*  (M 


C+5  I 


193,741 
35,938 
43,673 
69,900 
8,090 
56,541 
25,180 
16,266  . 
50,337 

499.666 

05 

4f 

CD 
£> 

to 

^  05 

CO 
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13-50 

o 

lO 

so 

srt   :::::::  : 

Ol 

o  

eo 

55,270 
29,478 
12,139 
15,891 

12,778 
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TIN. 

The  only  ore  of  tin  which  has  been  worked  in  the  State  i.:; 
cassiterite,  of  which  the  following  is  a  brief  description  : — 

Cassiterite  (Tinstone,  Black  tin,  Stream  tin,  Lode  tin).— 
Oxide  of  tin,  SnO.,.  Metallic  tin,  68  to  78  per  cent.  Cryslallised, 
massive,  or  in  rolled  grains.  Black,  blue-black,  brown,  red,  or 
grey;  translucent  to  opaque.    Hard  (6  to  7),  brittle.  G.,  7.0. 

Tin  oxide  is,  however,  also  a  constituent  of  several  well-defined 
mineral  species  which  constitute  ores  of  tantalum,  q.v.  p.  106.  The 
amount  present  in  these  is,  however,  small  and  unimportant  com- 
mercially, varying  from  a  mere  trace  up  to  at  most  two  per  cent. 

Tin  ore  has  been  smelted  from  several  localities  in  the  State 
viz.  : —  ' 

Moolyella,  Cooglegong,  Old  Shaw  (Eley's  Well),  Green's  Well 
(Mt.  York,  Chmgamong),  Wodgina,  Stannum,  Mill's  Find,  (North- 
West)  ;  Greenbushes,  Nannup  (Smithfield),  (South- West). 

Further,  tin  ore  has  been  reported  to  occur  in  greater  or  less 
quantities  in  river  sands  at— 


Division  of  the  State. 

Centre. 

Nature  of  Occurrence. 

Kimberiey 

Do. 
North-  West 

Do. 
South-West 

Do. 

Do. 

Hea'l  of  Bow  River 

Head  of  Lennard  River  ... 

Mt.  Francisco 

Thomas  River 

Brookton 

Darkan 

Gordon  River   

Stanniferous  bJack  sand, 
do. 

Detrital  cassiterite. 
Stream  cassiterite. 
do. 

do, 
do. 

Most  of  these  reported  discoveries  lack  confirmation. 

The  discovery  of  tin  at  Greenbushes  was  the  direct  outcome 
of  an  official  inspection  of  the  Blackwood  District  by  Mr  E  T 
Hardman,  then  Government  Geologist.  During  this  trip  he  was 
accompanied  by  a  Mr.  D.  W.  Stinton,  to  whom  Mr.  Hardman 
suggested  the  probable  occurrence  of  tin  ore  in  the  locality.  Mr. 
Stmton's  subsequent  searches  for  that  mineral  were  rewarded'  in 
1888  by  the  discovery  of  a  rich  lead  of  stream  tin  ore  in  Bunbury 
Gully,  near  the  site  of  the  present  State  Battery  at  the  south 
end  of  the  Greenbushes  field.  A  large  number  of  leases  were 
taken  up,  but  in  the  absence  of  any  labour  conditions,  were  for 
some  time  held  speculatively,  and  but  little  done  to  develop  the 
deposits.  By  1891,  however,  mining  was  being  vigorously  pro- 
secuted, for  in  that  year  the  output  of  the  field  amounted  to  20^ 
tons  of  concentrates. 
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The  discovery  of  gold  in  many  parts  of  the  Pilbara  field  in 
1888  and  1889  led  to  vigorous  prospecting  of  the  whole  of  this 
part  of  the  State,  with  the  result  that  tin  ore  was  detected  in  many 
of  the  streams  lying  between  the  Yule  and  Coongan  Rivers.  The 
most  important,  at  the  time,  of  these  discoveries  was  that  of  the 
Old  Shaw,  or  Eley's  Well.  Several  causes  operated  against  the 
working  of  these  deposits  at  the  time,  viz  :  the  ease  with  which 
alluvial  gold  was  to  be  obtained  in  the  district,  the  restriction  of 
the  size  of  a  tin  claim  within  a  goldfield  to  that  of  a  gold  claim, 
and  finally  the  great  cost  of  transporting  the  ore  to  the  coast  and 
thence  to  the  tin  smelters  at  Singapore  or  Sydney.  These  diffi- 
culties were  subsequently  overcome,  and  in  1893  over  56  tuns  of 
black  tin  were  raised  at  Eley's  and  exported. 

No  further  localities  were  opened  up  till  April  of  1899,  wlien 
extensive  alluvial  deposits  were  first  worked  at  Moolyella.  Ip 
August,  1900,  payable  stream  tin  was  located  at  Cooglegong  Creek, 
and  in  1902,  lode  and  stream  tin  at  Stannum,  and  subsequently  at 
Wodgina.  In  1905,  tin  was  discovered  at  Green's  Well,  and  in 
1907  at  Nannup  (Smithfield) ,  to  the  south  of  Greenbushes. 

Description  of  Tin  Fields  and  Mines. 

MOOLYELLA. 

This  field  was  geologically  mapped  and  reported  upon  by  the 
Government  Geologist  in  1904.  The  results  of  his  investiga- 
tions appeared  in  Bulletin  No.  15  of  this  Department,  and  fron^  it 
the  greater  part  of  the  following  description  has  been  taken  : — 

The  tinfield  occupies  some  rugged  granite  hills  lying  at  the  heads 
of  several  small  tributaries  of  the  Coongan  River,  and  near  the  centre 
of  a  mass  of  intrusive  granite  about  30  miles  square.  No  definte 
age  can  yet  be  assigned  to  this  rock.  At  Moolyella  it  is  traversed 
by  several  north  and  south  quartz  reefs,  and  by  numerous  pegma- 
tite veins  parallel  to  them.  It  is  the  latter  which  are  the  original 
matrices  of  the  tin  ore.  These  pegmatites  consist  very  largely  of 
albite,  but  contain  also  quartz  with  minor  amounts  of  garnet  and 
muscovite.  A  typical  piece  devoid  of  cassiterite  had  the  following 
composition  : — 

[53971 


SiO,    68-36 

T^O,    07 

H„0  combined                                 ...  '03 

K,0    -07 

Na..O    1022 

CaO    39 

MgO    -54 

FeO   

AI2O3    18'74 

HgO  hygroscopic    Nil 

MnO    -45 


10002 
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These  pegmatite  "  lodes "  have  only  been  worked  to  a  very 
slight  extent  for  tin,  so  that  no  judgment  can  be  formed  of  the  per- 
centage of  metal  contained  in  them,  nor  is  their  neglect  an  evidence 
of  extreme  poverty,  since  the  field  is  entirely  without  crushing 
facilities,  and  alluvial  ore  is  still  abundant.  Such  deposits  too  are 
evidently  due  to  deep-seated  causes,  and  in  all  probability  extend 
to  great  depths.    The  tin  in  them  is  mostly  coarse-grained. 

A  large  quantity  of  residual  tin  ore,  derived  from  the  decom- 
position in  situ  of  the  tin-bearing  pegmatites,  occurs  all  over  the 
field.  This  form  of  ore  is  very  ragged  and  angular  [5403].  Some 
very  good  prospects  were  obtained  by  Mr.  Taibot,  the  Field  As- 
sistant, by  dryblowing  the  surface  debris  along  the  face  of  an 
almost  horizontal  pegmatite  vein  occurring  about  16  chains  west 
of  the  Independent,  M.L.  45.  Careful  search  along  the  outcrop 
of  the  vein  resulted  in  finding  tin  in  the  rock  itself. 

Almost  the  whole  of  the  ore  exported  from  this  field  has 
been  derived  from  the  alluvial  deposits.  No  buried  leads  indicat- 
ing a  past  system  of  drainage  radically  different  from  the  present 
have  been  located.  All  the  alluvial  ore  has  been  won  from  com- 
paratively shallow  deposits  formed  in  the  existing  valleys  of  Mool- 
yella,  Meagher,  and  Prospectors'  Creeks,  and  their  numerous  small 
tributaries.  These  deposits,  though  nowhere  very  deep,  reach  in 
places  a  width  of  more  than  10  chains. 

"  Moolyella  Creek  is  the  most  important  yet  worked  in  the 
district,  and  drains  the  largest  area  of  country.  For  about  two 
miles  and  a  half  of  its  course,  the  creek  has  been  held  at  one  time 
or  another  under  mineral  lease,  but  at  the  present  time  these  have 
all  been  abandoned."  *Moolyella  Creek  is  formed  by  the  junction 
of  the  waters  of  Swan  Gully,  Universal  Gully,  and  Tin  Gully. 

Swan  Gully  rises  in  the  very  high  and  rugged  country  embraced 
within  the  area  once  held  as  Victoria,  M.L.  6.  It  runs  in  a  general 
north  and  north-east  direction  until  it  opens  into  Moolyella  Creek. 
The  whole  of  the  country  drained  by  it  is  of  granite,  intersected  by 
numerous  pegmatite  veins,  none  of  which  appear  to  have  been 
worked.  The  alluvial  deposits  are  only  18in.  to  2ft.  in  thickness 
in  the  upper  portion  of  the  creek,  but  this  increases  as  the  channel 
is  followed  down.  The  watershed  of  this  creek  embraced  six  leases, 
and  must  have  yielded  a  considerable  amount  of  ore.  Separate 
records,  however,  could  only  be  kept  of  the  output  during  the 
actual  tenure  of  the  leases.  These  records  show  the  following 
totals  to  date  : — 

£ 

Victoria,  M.L.  6    1809         ...      1 -.50  tons  ...  113 

Swan,  M.L.  5    1899,1900...    26-00    „     ...  1,717 

Lady  Vosper,  M.L.  13    ...  1900         ...    32  15  .  1,862 

Mandalay,  M. L.  n         ...  190U         ...      1-JO    „  71 


*  Geological  Survey  Bulletin  15.    Perth  :  By  Authority,  190-J. 
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All  Nations,  M.L.  7,  and  All  Nations  Extended,.  M.L.  9,  were 
early  absorbed  into  a  large  lease  (M.L.  22)  embracing  the  heads 
of  Moolyella,  Meagher's,  and  Prospectors'  Creeks.  It  was  owned 
by  the  Marble  Bar  Tin  Syndicate,  included  M.Ls.  2,  3,  7,  9,  4,  8, 
and  14,  and  yielded  in  1899-1901,  42.25  tons  of  ore,  valued  at 
£2,962.  The  area  embraced  by  the  old  M.L.  9  has  recently  been 
repegged,  and  is  held  as  M.L.  130. 

Universal  and  Tin  Gullies  pass  through  similar  country  to 
Swan  Gully,  viz.  :  granite,  intersected  by  pegmatitie  veins.  They 
traverse  M.Ls.  18,  31,  15,  10,  28,  and  12,  all  of  which  have  been 
abandoned  since  1900.  Like  Swan  Gully,  they  have  yielded  a  large 
amount  of  alluvial  ore,  of  which  a  separate  record  has  only  been 
kept  of  a  very  small  proportion.  At  one  point  on  M.L.  15,  a  peg- 
matite vein  about  three  feet  in  thickness  crosses  the  bed  of  the 
stream  and  forms  a  low  ledge  in  the  channel  over  which  the  water 
drops  about  three  or  four  feet  when  the  stream  runs.  About  nine 
tons  of  black  tin  were  obtained  from  a  pocket  just  below  the  fall. 
The  total  recorded  output  of  leases  in  these  gullies  is  :  — 

Universal,  M.Ls.  10,  12,  15,  18,  31,  1899-1900-51.70  tons, 
£4,380. 

Moolyella  Creek,  below  the  confluence  of  the  three  previously- 
described  gullies,  has  yielded  alluvial  tin  for  some  miles  along  its 
course  down  to  its  junction  with  Brockman's  Creek. 

It  traversed  M.Ls.  33,  25,  23,  21,  20,  and  29,  all  now  abandoned. 
To  the  east  of  the  Government  Well  (on  M.L.  25)  is  an  almost 
flat  vein  of  pegmatite  about  three  feet  in  thickness,  trending  north 
and  south,  and  apparently  continuous  with  that  observed  in  M.Ls. 
12,  10,  and  15.  In  1903  a  vertical  shaft  had  been  sunk  15ft.  on 
M.L.  23  (The  A  1).  It  bottomed  on  granite  of  the  usual  type 
after  passing  through  10ft.  Gin.  of  alluvium.  A  good  deal  of 
water  was  obtained  from  this  shaft,  which  was  used  for  puddling. 
The  average  depth  of  made  ground  in  Moolyella  Creek  for  about 
a  mile  below  this  is  8ft.,  and  the  width  of  stanniferous  wash  varies 
from  15ft.  to  60ft.  The  records  of  leases  on  this  creek  give  the 
following  returns  : — 

O.K.  Group,  M.Ls.  20,  21,  23,  1899,  1901-103.00  tons,  £6,033. 
Three  Jacks,  M.L.  29,  1900—2.25  tons,  £158. 

Brockman's  Creek,  for  about  a  mile  and  a  half  above  and  be- 
low the  junction  of  Moolyella  Creek,  is  now  held  as  Dredging  Claim 
No.  1,  which  should  shortly  be  on  the  list  of  producers. 

Meagher's  Gully  lies  between  Moolyella  Creek  and  Prospectors' 
Creek,  and  has  been  extensively  worked  for  alluvial  ore.  The 
gully  starts  to  the  north  of  M.L.  3,  and  runs  northward  for  about 
half  a  mile  along  the  west  side  of  an  outcropping  pegmatite  vein. 
It  is  from  this  and  other  similar  veins  that  the  ore  has  doubtless 
been   derived.     After   passing   through   M.Ls,   4  and  8  it  bends 
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sharply  to  the  west,  and  continues  in  that  direction  through  M.Ls. 
14,  16,  43,  and  44,  and  bej^ond  again.  All  these  leases  are  now 
voided.  M.Ls.  4,  8,  and  14  formed  part  of  the  property  held  by 
the  Marble  Bar  Tin  Syndicate.  On  Old  Sportsman,  M.L.  46  (once 
Sportsman,  M.L.  16),  the  tm  wash  is  about  18in.  in  thickness,  of 
which  Sin.  or  lOin.  appear  to  be  payable.  A  thickness  of  three 
feet  of  wash  is  exceptional.  The  width  of  alluvium  in  the  lower 
portions  of  the  gully  is  as  much  as  10  chains,  though  the  thickness 
nowhere  exceeds  8ft.  to  10ft.  The  recorded  output  of  leases  in 
this  gully  other  than  those  of  the  Marble  Bar  Syndicate's  property 
sre  :  — 

Old  Sportsman,  M.L.  46,  1899-1901—21.10  tons,  £1,195. 

Huntsman  Group,  M.Ls.  43,  44,  1900-02-32.50  tons,  £1,827. 

Prospectors'  Creek  rises  close  to  the  heads  of  Meagher's  and 
Moolyella  Creeks,  and  flows  in  a  general  north-westerly  direction 
through  A.C.  6  and  the  now-abandoned  M.Ls.  3,  2,  61,  60,  and  45. 
In  its  upper  portion  it  flows  through  rugged  hills,  and  throughout 
passes  over  gTanite  rocks  seamed  with  quartz  and  pegmatite  veins. 
On  England,  M.L.  2,  is  the  outcrop  of  the  tin-bearing  pegmatite 
whose  composition  is  given  on  page  50.  This  vein  is  in  a  fine- 
gi-ained  mica  granite,  and  is  about  two  feet  thick,  and  contains 
coarse  and  fine  tin  ore,  some  fragments  reaching  nearly  an  inch 
in  leng-th.  It  has  been  opened  up  to  a  depth  of  4ft.  for  a  dis- 
tance of  30ft.,  this  being  the  only  instance  in  which  a  tin  lode  has 
been  worked  on  this  field.  About  40  tons  of  tinstone  were  obtained 
from  a  pocket  on  the  creek  adjoining  the  vein.  Lower  down  the 
creek  on  Juanita,  M.L.  61,  a  considerable  amount  of  ore  was  ob- 
tained on  the  upper  side  of  a  quartz  bar.  The  Independent, 
M.L.  45,  still  further  down,  has  yielded,  according  to  records,  15 
tons  of  ore,  valued  at  £922,  all  produced  in  1900.  About  one  mile 
in  length  of  Prospectors'  Gully  is  now  held  as  A.C.  6,  which,  dur- 
ing 1906  yielded  127.25  tons  of  black  tin,  valued  at  £14,242  ; 
during  1905  yielded  95.55  tons,  valued  at  £6,876  ;  1904,  5.05. 
valued  at  £330. 

The  alluvial  at  the  head  of  Prospectors'  Gully  is  very  shallow, 
whilst  lower  down  it  reaches  as  much  as  16ft.  in  depth.  The  stan- 
niferous lead  varies  from  3ft.  to  12ft.  in  width. 

Five  miles  east  of  Universal  Gully  is  a  new  lease,  M.L.  131, 
which  has  not  yet  entered  the  list  of  producers. 

The  lode  cassiterite  from  Moolyella  is  quite  black  in  colour, 
and  is  associated  so  far  as  knoAvn  at  present  with  quartz,  albite, 
a  very  pale  pink  garnet,  and  muscovite.  The  alluvial  ore  is  black, 
or  brownish-black,  and  is  associated  with  quartz,  clay,  orthoclase, 
albite,  very  pale  garnet,  monazite,  manganotantalite,  and  mangano- 
columbite.  On  the  whole  the  dressed  ore  is  very  pure.  An  early 
sample  from  Prospectors'  Creek  gave  68.1  per  cent  tin  by  dry 
cyanide  assay. 
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Statistics  show  that  the  Moolyella  Tinfield  has  yielded,  up  to 
the  end  of  1906,  1,705.19  tons  of  black  tm,  valued  at  £138,562.  As 
the  whole  of  the  alluvial  tin  raised  during  the  first  year  or  two  of 
the  field's  history  was  not  reported  to  the  Muxes  Department,  these 
figures  are  probably  slightly  under  the  actual  output  of  the  field. 
A  more  detailed  statement  of  the  output  will  be  found  in  the  table 
on  page  76.  With  the  exception  of  a  negligible  amount  of  lode 
tin  raised  on  England,  M.L.  2,  the  whole  of  this  ore  has  been  derived 
from  shallow  alluvial  deposits  of  recent  geological  age.  Such  de- 
posits must  now  be  largely  depleted,  but  there  is  strong  evidence  to 
show  that  tin  lodes  are  rmmerous  in  the  district,  and  in  at  least  one 
instance  should  be  well  worth  crushing.  Doubtless  with  the  arrival 
of  the  railway  at  Marble  Bar  only  10  miles  distant,  a  new  era  of 
lode  mining  will  be  inaugurated  and  a  long  and  prosperous  future 
assured  to  the  field.  At  the  end  of  1906  the  total  number  of  miners 
on  the  field  was  400. 

ELEY^S  OR  OLD   SHAW  TINFIELD. 

This  now  deserted  centre  lies  in  the  watershed  of  the  Shaw 
River,  immediately  to  the  east  of  Black  Range.  Though  one  of  the 
first  tinfields  discovered  in  the  State  no  detailed  description  of  it 
has  ever  been  made.  From  the  geological  map  of  the  Pilbara  Gold- 
field  published  in  1906,  it  is  seen  that  this  field  lies  within  an  area 
of  granite  cut  by  a  large  intrusion  of  a  basic  rock  which  forms  the 
backbone  of  the  Black  Range. 

Only  four  mineral  leases  have  ever  been  held  at  this  locality. 
Of  these,  three,  M.Ls.  39,  40,  and  42,  constituting  the  Singapore 
group  yielded  in  1S99  and  1900,  6.75  tons  of  black  tin,  valued  at 
£424.  None  of  these  leases  are  now  in  existence.  Altogether 
220.79  tons  of  black  tin,  valued  at  £10,530,  have  been  raised,  all  of 
which  has  apparently  been  of  shallow  alluvial  origin.  During  1906 
no  ore  whatever  was  raised. 

A  sample  of  stream  ore  [5185]  from  Farwig's  Claim  in  the 
Departmental  Musenm,  is  mostly  very  fine  grained  and  angular.  '  A 
fire  assay  of  it  gave  70.1  per  cent,  metallic  tin.  With  the  black 
cassiterite  are  associated  numerous  small  grains  of  brown  monazite. 

In  the  Perth  Museum  there  is  a  fine  sample  of  coarse  angular 
and  partly  crystallised  euxenite,  said  to  be  from  Eley's.  Other 
observers  have  noted  this  rare  mineral  as  coming  from  the  alluvial 
tin  ore  of  the  "  Marble  Bar  District,"  a  term  which  officially  includes 
the  Moolyella,  Eley's  and  Cooglegong  fields. 

COOGLEGONG. 

Tliis  field  also  is  situated  upon  a  tributary  of  the  Shaw  River, 
a  little  to  the  east  of  White  Quartz  Hill,  and  about  10  miles  north- 
west of  Eley's.  It  has  been  described  by  the  Government  Geologist 
who  visited  it  in  1905.    It  lies  close  to  the  western  boundary  of  the 
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gTanite  Biass  wliioh  includes  Eley's,  the  country^  to  the  west  being 
occupied  by  greenstone  schists.  The  gTanite  of  Cooglegong  is  a 
micaceous  variety  which  in  some  places  is  gneissic,  and  is  inter- 
sected by  numerous  veins  of  pegTiiatite  "  which  have  doubtless  been 
the  original  source  from  which  the  stream  and  residual  tin  has  been 
derived.  All  the  tin  hitherto  obtained  from  the  district,"  viz.,  907.44 
tons  of  ore,  valued  at  £68,463,  "has  been  derived  from  the  alluvial 
deposits  which  have  been  formed  in  the  existing  valleys.  So  far 
as  has  at  present  been  obser\'ed,  these  alluvial  deposits  do  not  attain 
any  very  great  thickness,  although  their  width  must  in  many  cases 
be  very  great."*  In  addition  to  the  true  alluvial  deposits,  there  occurs 
a  fairly  large  quantity  of  residual  tin  ore  along  the  decomposed  out- 
crops of  the  peg-matite  veins. 

Rome  specimens  of  albite  pegmatite  recently  brought  to  Perth 
by  the  State  Mining  Engineer  carry  a  considerable  portion  of  tin- 
stone, tliough  neither  of  the  two  specimens  of  pegmatite  in  the 
Departmental  collection  appear  to  carry  tin  ore.  One  [2027]  is 
composed  largely  of  gadolinite,  with  quartz  and  albite;  the  other 
of  garnet,  albite,  and  quartz.  Monazite  also  is  reported  on  good 
authority  to  have  been  found  in  these  pegmatites.  A  sample  [2026] 
of  alluvial  ore  is  somewhat  coarse  in  grain  and  very  angular,  well- 
defined  crystal  faces  being  plentiful.  In  addition  this  sample  car- 
ries many  fragments  of  monazite  and  one  or  two  pieces  of  euxenite. 
A  second  sample  of  stanniferous  gravel,  almost  equally  coarse  m 
grain  collected  by  Mr.  Talbot  carries  black  cassiterite  with  notable 
amounts  of  monazite  and  garnet  besides  some  magnetite,  quartz, 
and  felspar. 

At  the  end  of  1906  there  were  80  men  prospecting  and  working 
alluvial  on  this  tield. 

GREEN-'S  WELL. 

This  locality  is  variously  known  as  Green's  Well,  Mt.  York,  or 
Chingamong.  Its  exact  position  has  not  been  fixed  by  survey,  but 
it  is  described  as  lying  20  miles  E.N.E.  of  Wodgina  in  about  lat.  21 
S.  and  long.  119E.  It  would  appear  therefore  to  be  on  the  eastern 
boundary  of  that  area  of  granite  which  includes  Wodgina.  Several 
leases  have  been  taken  up  on  this  field,  viz.,  those  numbered  104, 
105,  111,  112,  113,  114,  and  115.  Of  these  the  first  and  two  last 
are  abandoned,  leaving  four  still  in  force.  This  field  was  originally 
prospected  for  tantalum,  and  though  tin  occurs  with  the  rarer  metal 
no  output  of  either  has  ever  been  reported  to  the  Mines  Department. 

A  i^eport  of  the  Acting-Inspector  of  Mines  in  January,  1906, 
described  the  only  tin  workings  in  existence  at  that  time  in  the 
following  terms :  — 

"  Several  tin  lodes  have  been  pegged  out  in  this  locality,  but 
little  if  any  work  has  been  done  on  them."    Tantalite  was  being  ob- 
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tained  from  a  decomposed  pegmatite  dyke  and  from  alluvial  ground. 
A  sample  of  dressed  tin  and  tantalum  ore  [6503J  from  Green's 
Well  presented  to  the  Department  by  Mr.  William  Walsh  assayed— 
metallic  tin,  15.62  per  cent.;  tantalic  oxide,  42.39  per  cent.  This 
was  coarse-grained  ore  mostly  waterwom. 

WODGINA. 

This  field  is  situated  at  the  north-east  end  of  a  rough  greenstone 
range  rising  from  an  extensive  granite  plain  to  the,  east  of  the  Yule 
River,  It  was  visited  by  the  Government  Geologist  in  1905,  and 
very  completely  described  in  Bulletin  23  of  this  Department.  From 
this  the  following  description  has  been  taken:  — 

The  north-western  portion  of  the  field  is  occupied  by  horn- 
blende rocks,  largely  schistose,  whilst  to  the  south-east  lies  the  large 
area  of  granite  composed  of  quartz,  felspar,  and  mica  (mainly 
muscovite).  Between  these  two  main  rock  masses  and  occupying 
a  strip  of  country  from  half-a-mile  to  a  mile  wide,  there  are  a  series 
of  schists  mostly  very  siliceous  and  carrying  either  mica  or  hematite. 
These  schists  are  of  indeterminate  oi'igin,  are  very  much  folded  and 
faulted,  and  on  the  whole  have  a  prevailing  dip  to  the  west.  They 
occupy  with  the  greenstones  a  very  rugged  range  which  rises  to  a 
considerable  height  above  the  level  of  the  surrounding  plains. 

For  some  distance  from  the  boundary  of  the  granite  the  schists 
and  greenstones  are  penetrated  by  pegmatite  veins.  These  are  of 
considerable  economic  importance  as  they  are  the  primary  source 
of  the  tin  and  tantalum  ores.  Unlike  other  tinfields  in  the  State, 
Wodgina  has  jdelded  less  alluvial  ore  than  lode  ore  taken  from  peg- 
matite veins  within  the  schist  area.  Here  they  have  a  rough 
parallelism  running  north-east,  parallel  to  the  lines  of  foliation, 
though  some  few  run  north-west.  They  seem  to  be  offshoots  off  the 
main  granite  mass.  They  are  very  irregular  both  in  width  and 
underlie,  and  some  are  more  persistent  in  strike  than  others.  They 
vary  from  mere  threads  to  veins  over  500ft.  in  width,  and  are  made 
up  of  two  or  more  of  the  following  minerals,  viz.,  quartz,  muscovite, 
lepidolite,  orthoclase,  albite,  tourmaline,  cassiterite,  and  tantalite. 

"  In  the  vicinity  of  and  along  the  margins  of  many  of  these 
dykes  are  bands  or  bunches  of  tourmaline.  In  some  cases  these 
occur  only  on  one  side  of  the  dyke,  constituting  as  it  were  a  mar- 
ginal zone  either  in  the  dyke  oi'  in  the  adjacent  country  rock.  In 
others  the  djd^es  consist  largely  of  quartz  crowded  with  tourmaline 
to  such  an  extent  at  times  as  to  constitute  fully  one-third  of  the 
entire  rock." 

"  The  tin  ore  appears  to  be  an  original  constituent  of  the  veins; 
it  is,  however,  so  far  as  observations  have  at  present  been  carried, 
concentrated  along  certain  lines  in  these  dykes,  and  does  not  appear 
to  be  generally  disseminated  in  minute  quantities  in  the  pegmatite. 
The  tin  occurs  in  all  shapes  from  minute  grains  up  to  pieces  weigh- 


mg  as  much  as  50  or  GOlbs."  The  cassiterite  oi  both  lodes  and 
streams  vanes  from  a  black  opaque  mineral  to  one  that  is  pale  grey 
and  semi-transparent. 

Alluvial  tin  ore  has  been  obtained  from  all  the  gullies  and 
watercourses  over  an  area  of  about  two  miles  by  one.  There  is 
however  only  a  very^  limited  area  of  detrital  deposits  in  the  gullies 
and  ravmes,  and  such  are  only  narrow  and  in  no  case  of  any  depth. 
McCarthy's  Creek,  Outside  Creek,  and  Two-Mile  Creek  with  their 
tributaries  have  all  been  somewhat  extensively  worked,  yielding  by 
dryblowmg  rather  coarse  tin  mixed  with  more  or  less  tantalite. 
One  piece  of  tinstone  with  tourmaline  [6271]  from  0-ilvie's  aully 
now  m  the  Departmental  Museum  weighs  431bs.,  whilst  a  second 
fragment  [6272]  of  a  large  crystal  weighs  281bs.  Detrital  ore  has 
also  been  obtained  from  the  surface  at  the  outcrops  of  the  numerous 
pegmatite  veins  from  which  it  has  been  shed. 

Both  detrital  and  lode  ore  is  sometimes  black  in  coh  ur  and 
sometimes  dark  or  pale  brown  to  almost  colourless.  A  sample  of 
stream  ore  [6346]  of  a  very  pale  to  medium  tint  gave  74.0  per  cent, 
tm  by  lire  assay.  A  second  sample  [6345]  of  dryblown  ore  consist- 
ing of  tinstone  and  tantalite  coated  with  brown  dust  yielded  50  35 
per  cent,  metallic  tm,  with  20.85  per  cent,  of  combined  tantalic  and 
niobic  oxides. 

At  present  26  leases  are  in  existence  at  Wodgina,  of  which  at 
least  four  are  hr:d  as  tantalum  leases  and  produce  no  tin  ore.  Of 
the  remaining  22  only  five  produced  ore  during  the  year  1906,  viz., 
M.L.  S4,  Mt.  Cassiterite;  M.L.  85,  Commonwealth;  M.L.  88,' 
Chamberlain;  M.L.  89,  Tinstone;  and  93,  Mt.  Cassiterite  North. 
In  addition  there  Avas  an  output  of  3cwt.  from  Q.C.  7. 

Cassiieriie,  M.L.  84.-This  is  the  premier  mine  at  Wodgina 
proper,  both  m  point  of  age  and  output.  The  ground  was  origin- 
ally taken  up  by  Messrs.  A.  G.  McCarthy  and  D.  Ogilvie  in  1902. 
From  that  time  up  to  the  end  of  1906,  it  has  produced  37.27  tons 
of  black  tin,  valued  at  £3,810.  Practically  the  whole  of  this  was 
taken  from  lodes. 

The  lease  occupies  the  highest  portion  of  the  range  and  is 
drained  by  the  tributaries  of  McCarthy's  Creek,  from  one  of  which, 
Ogilvie's  Gully,  a  considerable  quantity  of  detrital  tin  has  been  ob- 
tained. The  gTeater  part  of  the  surface  of  the  lease  is  occupied  by 
flaggy  quartzites  and  ferruginous  slates  of  the  type  common  to  the 
district.  In  the  south-west  portions  of  the  lease  these  give  place 
to  greenstones.  A  conspicuous  feature  in  the  geology  of  the  lease 
is  the  large  number  of  pegmatite  veins  which  intersect  it  in  a  general 
north-east  direction.  Owing  to  the  small  angle  of  dip  these  at 
times  present  a  very  extensive  outcrop. 

Mining  operations  have  been  principally  confined  to  what  is 
known  as  the  main  lode,  which  is  situated  on  the  highest  portion  of 
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the  ground  on  tlie  northern  boundary  of  the  lease,  across  which  it 
passes  into  M.L.  93,  extending  altogether  for  some  distance  across 
the  surface  in  a  north-east  direction.  This  lode  which  in  places 
contains  veins  of  grey  tin,  at  least  lin.  to  li^in.  thick  [6463]  can 
be  traced  from  the  creek  which  crosses  the  northern  boundary  of 
the  lease  up  the  side  of  the  hill  in  the  direction  of  the  main  shaft. 
An  opening  80ft.  from  the  creek  shows  it  to  be  4m.  wide  at  the  sur- 
face, but  2ft.  Sin.  at  the  bottom.  Very  coarse  angular  tin  occurs 
in  the  lode  along  the  outcrop.  The  main  shaft  was  sunk  a  little  to 
the  south  of  the  outcrop  of  the  lode  which  was  tapped  by  a  cross- 
cut at  50ft.  Here  the  lode  was  8ft.  or  9ft.  thick,  very  micaceous 
and  showing  coarse  grey  tin  ore  on  either  wall. 

A  small  wedge-shaped  vein  carrying  cassiterite,  tourmaline,  and 
mica  was  opened  up  500ft.  south  of  the  main  shaft.  Another  open- 
cut  about  200ft.  north-west  of  the  main  shaft  disclosed  a  flat  peg- 
matite vein  with  a  little  tin  ore  along  the  footwalL  At  one  point 
on  the  latter  there  is  a  large  cross  course  about  4ft.  thick  made  up 
of  tin,  tourmaline,  and  mica. 

Some  work  has  also  been  done  near  the  south-west  corner  of 
the  lease  where  pegmatites  carrying  a  little  coarse  tin  have  been  ^ 
located  in  an  opencut,  and  again  at  a  shallow  depth  in  a  shaft.  : 

Stream  tin  has  been  obtained  from  the  portion  of  Ogilvie's. 
Gully  lying  within  this  lease. 

Mt.  Cassiterite  North,  M.L.  93.-This  lease  lies  immediately  to- 
the  north  of  the  last  named,  from  which  the  main  lode  passes  mto 
it  Similar  geological  conditions  prevail  here  but  no  details  of  the 
workings  are  available.  To  the  end  of  1.906  the  lease  produced 
6.12  tons  of  lode  tinstone,  valued  at  £643. 

Comrnonivealth,  M.L.  85.-This  lease  adjoins  the  Cassiterite  on 
the  south.  A  small  triangular  patch  of  greenstone  occupies  the 
north-west  angle,  whilst  the  rest  is  taken  up  with  quartzites  crossed 
by  pegmatite  veins.  An  opencut  has  been  put  in  along  the  face  of 
a^  pe^iiiatite  dyke  6ft.  thick  which  underlies  at  a  low  angle  to  the 
west.  The  under  surface  of  the  dyke  contains  a  foot  or  two  of  a 
mica  and  tourmaline  rock  which  carries  tin,  many  large  crystals  of 
which  may  be  seen  in  it.  The  total  output  of  dressed  ore  from  this 
lease  is  2.95  tons,  valued  at  £348. 

Tinstone,  M.L,  89.— This  adjoins  the  Commonwealth  M.L.  on 
the  east.  It  lies  in  the  heart  of  the  main  range,  and  is  drained  by 
the  two  important  tributaries  of  the  Two-Mile  Creek.  A  steep 
ravine  in  which  the  northern  branch  flows  has  been  worked  in  a 
more  or  less  desultory  fashion  for  the  detrital  tin  it  contains.  The 
lease  is  occupied  by  typical  iron-bearing  quartzites,  intersected  by 
six  distinct  pegmatite  dykes.  One  of  these,  which  passes  mto 
M.L.  85,  is  composed  mainly  of  quartz  and  lepidolite,  with  a  little 
albite  [6454]- 
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The  most  southerly  working  on  the  property  is  an  opencut  near 
the  western  extremity  of  a  pegmatite  dyke  2ft.  thick,  which  con- 
tinues round  the  slope  of  the  hill  to  a  point  above  the  mouth  of  the 
main  tunnel.  It  underlies  in  the  opencut  at  an  angle  of  35  degrees 
to  the  north-west,  and  on  the  footwall  carries  a  narrow  vein  of 
almost  solid  cr\'stalline  toumialine,  with  which  is  associated  a  little 
quartz,  mica,  and  tinstone.  In  the  main  tunnel  a  sunilar  condition 
prevails,  viz.:  a  pegmatite  vein,  2ft.  6in.  wide,  with,  in  this  case, 
stanniferous  veins  of  tourmaline  and  mica  on  both  walls.  An 
opencut  on  this  vein  some  few  feet  farther  west  disclosed  coarse 
tinstone  associated  with  tourmalme. 

Up  to  the  end  of  1906  this  lease  vielded  3.60  tons  of  tinstone, 
valued  at  £360. 

Chamberlain,  M.L.  88.— This  lies  half  a  mile  due  south  of  the 
Commonwealth,  M.L.  85,  and  has  produced  35  tons  of  lode  tin, 
valued  at  £60.  The  tin  lode  on  this  ground  was  discovered  by 
tracing  the  ore  found  in  the  creek  up  the  side  of  the  hill  to  the 
present  workings.  The  lease  is  in  high  ground,  occupied  by  iron- 
bearing  quartzites,  hornblende  schists,  and  mica  schists,  traversed 
by  peg-matite  dykes.  Operations  have  been  confined  to  a  narrow 
S-shaped  dyke  cut  by  two  vertical  faults.  In  an  opencut  near  the 
northern  boundary  there  is  exposed  a  total  thickness  of  8ft.  of  rock, 
comprising  a  band  of  quartz  three  feet  wide,  with  from  12in.  to 
18iu.  of  yellow  clayey  rock,  probably  representing  the  felspathic 
portion  of  the  dyke,  and  caiTying  some  tin  ore.  Farther  to  the 
east  the  weathered  pegmatite  is  about  five  feet  thick,  and  carries 
coarse  angular  tin  ore.  A  very  good  pocket  of  ore  is  said  to  have 
been  obtained  in  this  cut.  Such  pockets  would  appear  to  be  asso- 
ciated with  faults  at  the  point  of  their  intersection  of  the  lodes. 

In  addition  to  the  above-described  leases,  Quartz  Claim  No.  7 
produced  during  1906  a  total  of  0.15  tons  of  lode  tin,  valued  at 
£18.  Of  other  leases  now  held  but  not  yet  reporting  any  output  of 
ore  to  the  Department,  the  following  few  particulars  are  avail- 
able : — 

M.L.  110,  immediately  north  of  M.L.  93.  The  creek  has  been 
worked  for  stream  ore,  whilst  lode  tin  occurs  in  a  micaceous  dyke. 

M.L.  133  (late  M.L.  94)  adjoins  northern  boundaries  of  M.Ls. 
84  and  127.  Detrital  tin  has  been  obtained  from  two  creeks.  Ore 
has  been  located  by  tunnelling  in  a  lode  about  three  feet  thick,  com- 
posed largely  of  muscovite  and  tourmaline. 

M.L.  117  lies  immediately  west  of  M.L.s.  84  and  93.  An  open- 
cut  disclosed  a  dyke  40ft.  to  50ft.  wide,  and  composed  of  quartz, 
orthoclase,  and  albite.  Coarse  tin  occurs  along  both  walls  of  the 
dyke,  and  a  little  shows  in  the  mass  of  the  dyke  itself,  which  passes 
to  the  south  into  M.L.  84.  Some  tons  of  tin  ore  were  said  to  have 
been  obtained  from  this  opencut  by  an  early  prospector. 
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The  total  output  of  ore  from  Wodgina  projDer  cannot  be  stated^ 
as  the  official  records  include  with  it  ore  obtained  froni  Stannum 
and  Mill's  Find.  The  total  output  of  the  entire  district  up  to  the 
end  of  1906  has  been  77.09  tons  of  black  tin,  valued  at  £7,494. 

STANNUM. 

Stannum,  or  Eastern  Creek,  lies  about  eight  miles  south  of 
Wodgina,  on  the  same  range,  and  was  the  scene  of  the  first  tin  dis- 
covery in  this  part  of  the  country. 

The  geological  structure  of  this  field  is  similar  to  that  of 
Wodgina.  Granite  plains  occupy  both  sides  of  the  range,  which 
is  itself  composed  of  greenstones  and  greenstone  schists  with  asso- 
ciated ferruginous  quartzites,  etc.  The  greenstones  have  been  pene- 
trated by  a  large  intrusion  of  a  typical  acid  porphyry,  and  later 
still  both  porphyry  and  greenstones  have  been  cut  by  pegmatite 
dykes. 

Of  the  two  leases  taken  up  at  Stannum  only  one,  viz.  :  M.L. 
77  has,  according  to  official  data,  yielded  any  tin  ore. 

The  total  output  of  the  locality  is  submerged  in  that  of 
Wodgina. 

Stannum,  M.L.  77.  — About  two-thirds  of  this  lease  is  occupied 
by  greenstone  schists,  the  remainder  by  intrusive  porphyry,  whilst 
a  large  pegmatite  dyke  with  several  branches  passes  through  the 
lease  from  north  to  south.  One  of  the  branches  has  been  followed 
dov/n  from  the  surface,  and  also  cut  in  a  vertical  shaft.  The 
second  branch  in  the  lease  is  a  foot  thick  where  it  has  been  opened 
up,  and  shows  tin  in  the  faces.  The  main  dyke  has  also  been 
worked.  It  is  a  foot  thick  at  this  point,  and  contains  coarse  tin 
ore.  It  is  composed  largely  of  quartz  and  tinstone,  with  a  little 
albite  and  mica.  A  large  alluvial  fiat  in  the  north-west  corner  of 
the  lease  has  been  stripped  to  a  depth  of  3ft.  or  4ft.,  and  a  larg^ 
quantity  of  clean  angular  tin  ore  obtained  from  it. 

The  total  output  of  this  lease  up  to  the  end  of  1906  is  6.10' 
tons,  valued  at  £461. 

On  M.Ls.  79  (Stannum  North)  and  80  (Comet)  tin-bearing 
dykes  of  the  usual  type  have  been  located,  but  neither  lease  is 
credited  with  any  output  of  ore.  The  lack  of  crushing  facilities- 
in  the  district  is  doubtless  responsible  for  this. 

MILLS  FIND. 

This  small  field  lies  about  six  miles  south-east  of  Stannum,  on 
the  same  line  of  country.  Some  stream  and  lode  tin  recovered 
from  M.L.  112,  Bright  Star,  and  other  ground,  is  included  in  the 
returns  from  Wodgina.. 
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GREENBUSHES. 


This  is  the  oldest  and  most  important  tinfield  in  the  State, 
havmg  been  responsible  up  to  the  end  of  1906  for  a  total  output 
m  IS  years  of  5,585.70  tons  of  black  tin,  valued  at  £367,605. 
It  is  situated  in  the  Blackwood  Ranges,  in  the  extreme  south-west 
comer  of  the  State,  where  the  abundant  supply  of  timber  and 
water  are  of  great  value  in  mining  and  ore  dressing. 

The  geological  structure  of  the  fieid  is  as  follows :-The  tops 
and  slopes  of  the  ridges  are  covered  by  a  thin  compact  capping 
ot  laterite,  consisting  of  a  mixture  of  bauxite  and  limonite,  the  for- 
mer usually  predominating.  In  places  a  very  pure  iron  ore  is  found, 
and  has  been  largely  used  by  the  Fremantle  Smelting  Company  as 
flux.  This  laterite  is  due  to  the  concentration  at  the  surface,  bv 
capillary  upward  movement  of  water  solutions,  of  the  alumina  and 
iron  oxide  leached  out  from  the  underlving  crvstalline  rocks  Im- 
mediately below  the  laterite  these  rocks  are  represented  bv  clays 
(leached  rock),  formed  in  situ,  and  these  gTaduallv  pass  into  the 
crystalline  gi^ound  rock.  The  main  mass  of  the  latter  is  granite, 
toliated  m  places,  and  outcropping  m  the  steep  sides  of  the 
numerous  gullies.  It  is  typically  coarse-gi^ained  and  micaceous. 
Dykes  of  greenstone,  in  places  altered  to  hornblende  schist  cut 

r^nnm  /      f^""'^^'     ^"^^  '^^'^^^^  nncrushed   rock,  one 

17000]  from  Loc.  991,  the  other  [5198]  from  Bunburv  Gully,  are 
both  bronzite-diabases  composed  of  plagioclase,  augite,  bronzite, 
hornblende  and  ilmenite.  The  primary  ore  bodies  appear  to  be 
either  (1),  highly  foliated  bands  of  granite  (shear  zones  similar  in 
stnicture  and  origin  to  tlie  auriferous  greenstone  lodes  of  Kalo-oor- 
he)  impregnated  with  secondary  cassiterite,  topaz,  tourmaline 
etc.  ;  (2)  albitic  pegmatite  veins  or  dykes  ;  (3),  quartz-tourmaline 
veins  or  dykes.  Some  veins  also  of  these  types  exist  which  are 
not  tin-bearmg  at  all. 

The  secondary  ore  deposits  are  of  two  types  (1),  Residuary 
deposits,  including  laterite  and  residuary  clavs  and  sands,  repre- 
senting rock  decomposed  in  situ,  and  in  which  angular  ore  occurs 
m  Its  original  position.  These  are  of  minor  importance.  (2) 
True  alluvial  deposits.  The  swampy  fats  and  naircwer  stream 
boas  are  filled  with  a  very  variable  thickness  of  true  alluvial 
n-atenal.  Sometimes  the  alluvial  ore  is  buried  to  a  depth  of  50ft 
or  60ft.,  and  in  places  is  of  sufficient  age  to  have  become  consoli- 
dated into  a  hard  conglomerate.  Mostly,  however,  the  alluvial  is 
under  20ft.  deep,  and  is  composed  of  loose  sand,  clav,  or  low  level 
laterite  gTavel.  It  is  deposits  of  this  nature  that  have  vielded  by 
tar  the  greater  portion  of  the  tin  output  up  to  the  present.  Within 
tlie  last  two  years,  however,  mere  attention  has  been  paid  to  the 
lodes,  and  each  month  sees  the  addition  of  more  mines  to  the  list 
oi  those  producing  lode  ore. 
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The  detailed  description  of  the  mines  is  best  studied  in  con- 
nection with  the  drainage  system  of  the  district. 

Dumpling  Gully.  — This  is  the  northernmost  watershed,  and  in- 
cludes an  area  bounded  by  lines  running  roughly  south-south-east 
from  the  railway  station  to  M.L.  388,  east  of  the  township  ;  thence 
west  to  Norilup  Brook,  which  rises  at  the  head  of  Dumpling  Gully 
at  an  e'evaticn  of  about  850ft.  The  upper  part  of  the  Gully  is 
occupied  by  a  wide  alluvial  slope,  passing  upwards. on  either  side 
into  laterite.  Farther  down  the  valley  becomes  narrower  and  steeper, 
and  granite  appears  on  either  side  of  a  narrow  stretch  of  alluvium, 
the  former  passing  under  the  ubiquitous  laterite  a  little  way  up  the 
slope.  A  narrow  belt  of  alluvium  bounded  by  granite  appears  also 
in  Gibney's  Gully,  an  important  tributaiy  of  the  main  gully. 

The  most  northerly  workings  in  Dumpling  Gully  were  within 
a  few  chains  to  the  west  of  the  railway  station.  Here  there  were 
2ft.  or  3ft.  of  laterite  (conglomerate)  passing  down  into  sand,  and 
this  at  a  shallow  depth  into  granite.  The  sand  has  yielded  good 
prospects  of  angular  tin  [1281]  which  must  have  had  a  local  origin. 

M.L.  218.  W.A.  Mi.  Bischoff  (20  acres).  — This  lies  immediately 
South  of  the  North  Greenbushes  township.  Specimens  of  ore  [688, 
689]  from  this  lease  consist  of  a  hard  ferruginous  conglomerate 
carrying  a  considerable  amount  of  fine  and  coarse  sub-angular  tin- 
stone, third  specimen  [690]  appears  to  be  a  much  weathered 
granitic  rock  carrying  a  little  coarse  angular  tin  ore. 

Previous  to  1905  this  lease  yielded  188.35  tons  of  black  tin. 
valued  at  £11,605.  Since  that  date  it  has  been  held  by  thf^ 
Westralian  Stanneries  and  the  Greenbushes  Development  Company, 
ind  the  returns  lumped  with  those  from  other  leases.  See  below, 
under  M.Ls.  295  and  35.* 

Claim  671  (4  acres  odd).  — This  lies  immediately  east  of  M.L. 
218  ;  the  official  records  show  an  output  during  1906  of  0.54  tons, 
£49. ' 

M.L.  394  (154)  North  Junction  (20  acres).— Near  the  westerly 
corner  of  this,  under  5ft.  of  laterite,  two  shafts  exposed  a  coarse 
micaceous  granite  carrying  tin.  Durnig  1906,  thi?  lease  reported 
0.05  tons  of  stream  tin  and  0.10  tons  of  lode  tin,  of  a  total  value  of 
£17. 

M.L.  35,  Koran's  (12  acres)  and  M.L.  169  (20),  Koran's  No.  1 
North  (15  acres).— These  are  now  held  by  the  Greenbushes  Develop- 
ment Company,  together  with  M.Ls.  218,  272,  287,  296,  375,  395. 
They  were  previously  owned  by  the  Westralian  Stanneries,  and  still 
earlier  \^ere  independently  held.  Previous  to  1905,  M.L.  35  pro- 
duced 188.35  tons  of  dressed  ore,  valued  at  £11,605. 

M.L.  295,  W.A.  Mt.  Bischof  No.  2,  Ltd.  (UVz  acres  approx.)  — 
Now  the  only  lease  held  by  the  Westralian  Stanneries,  Ltd.,  which 


*  Vide  Introduction,  page  16. 
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once  included  M.Ls.  1,  35,  169,  218,  221,  228,  272,  287,  292,  295, 
299,  310,  347,  and  353. 

M.L.  470,  Little  Wonder  (8  acres  approx.)  .—Includes  old 
alluvial  claims  760  and  767,  and  is  held  by  the  Nickel-Kramer  Tin 
Mining  Co.,  Ltd.  This  company  holds  also  M.L.  471  and  has 
already  erected  or  in  process  of  erection,  a  considerable  amount  of 
crushing  and  concentrating  machinery.  In  addition,  they  are  re- 
ported to  contemplate  the  working  of  much  of  their  property  by 
dredging,  having  purchased  the  dredge  once  used  to  work  the  allu- 
vial at  Coolgardie.  The  stanniferous  material  on  M.L.  470  consists 
of  wash  and  hard  ironstone  conglomerate.  The  output  during  1906 
was  8.36  tons  of  concentrates,  valued  at  £900. 

M.L.  375,  Glasgow  (20  acres),  lies  a  little  North  of  Greenbushes 
township,  and  covers  part  of  the  ground  held  previously  as  M.Ls. 
75  and  112.  A  icde  said  to  be  5ft.  wide  has  been  sunk  on  to  a  little 
depth.  Of  two  specimeus  of  lode  stuff  presented  by  Warden 
Geary  to  the  Museum  in  1905,  one  [6517]  from  near  the  surface  is 
a  pegmatite  composed  mainly  of  aibite  with  tourmaline,  quartz, 
mjiscovite,  garnet,  and  a  considerable  percentage  of  tin  ore  ;  the 
other  [6518]  from  a  depth  of  30  feet  is  a  quar  Iz-tourmaline  rock 
with  but  little  tin.  Some  very  angular  ore  [2019]  collected  in  1900 
assayed  66.3  per  cent,  metallic  tin.  This  lease  has  been  reported 
:o  yield  up  to  the  end  of  October,  1906,  when  it  became  part  of 
the  Greenbushes  Development  Company's  property,  1.54  tons  of  tin- 
.stone,  valued  at  £150.  Of  this,  1.39  tons  were  obtained  from  206 
tons  of  Icde  stuff. 

M.L.  337,  Gladstone  (5  acres),  is  held  in  conjunction  with  Claim 
706  (2  acres).  It  includes  part  of  old  M.L.  78,  and  adjoins  the 
toA^Tiship  on  the  north  side.    Output :  — 

To  end  of  1905        ...       24-18  tons       ...       ^€1  912 
1908        ...         8-08    „  ...  821 

Total    32-21  tons  .£2,733 


,      M.L.  296,  Central  (3934  acres). -Output  of  ore  (alluvial)  :  — 

To  end  of  1905        ...       43  15  tons       ...  ^3,573 
1906        ...       5701    „  ...  6,155 

Total    100-16  tons  £9,728 

Claim  726  (2  acres  approx.)  is  almost  surrounded  by  M.L.  296. 
Output:  — 

1906   5  81  tons        ...  ^603 

M.L.  400,  Old  Sport  (5  acres)  adjoins  the  south-west  corner  of 
Kecreation  Reserve  2687.  The  output  during  1906  was  0.60  tons 
of  lode  tin,  valued  at  £60  from  105  tons  of  lode  stuff.  In  his 
original  report  on  Greenbushes,  the  Government  Geologist  describes 
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this  locality  as  a  sanclij;^^  flat  flanked  by  laterite  rises,  stanniferous 
granite  much  weathered  being  encountered  at  a  depth  of  about  12ft. 

Locs.  289,  290  (once  Bishop  Gibney's  mine)  occupies  granitic 
and  alluvial  ground  at  the  heads  of  two  tributaries  of  Dumpling 
Gully.  This  property  has  been  a  most  consistent  producer  from 
the  earliest  days  of  the  field.  In  1890  Mr.  H.  P.  Woodward  wrote 
of  this  property.*  "  The  most  extensive  workings  on  this  area,  and 
those  from  which  most  tin  Avas  raised  are  situated  about  the  middle 
of  the  area  on  the  south  side  of  a  swamp,  where  close  to  an  iron- 
stone ridge  a  gravelly  wash  carries  about  V2lb.  of  tin  to  the  dish. 
Further  into  the  swamp  there  is  about  6ft.  of  sand,  which  carries 
about  loz.  of  fine  tin  to  the  dish  Further  to  the  west- 
ward, in  a  little  gully,  a  gutter  about  15ft.  wide  is  being  worked  by 
a  series  of  shafts  and  drives.  In  the  sinking  there  is  from  5ft.  to 
6ft.  of  gravel  which  is  cemented  above  the  Avash,  and  here  is  from 
1ft.  to  1ft.  6in.  in  thickness  often  carrying  pieces  of  ferruginous 
sandstone  very  rich  in  tin,  the  whole  wash  yielding  close  up  to  lib. 
to  the  dish." 

The  rock  underlying  this  ground  is  a  coarse  granite. 

The  total  output  credited  to  these  two  blocks  by  the  Statist  to 
the  Mmes  Department  is:  — 

Toend  ofl'JOo         ...      111-8G  tons       ...  =£9,155 
1906         ...      108-75    „       ...  11,110 

Total         ...      220-61    „       ...  ^20,265 

This  is  no  doubt  considerably  short  of  the  real  total  owing  to 
the  fact  that  the  statistics  have  only  been  kept  in  detail  for  a  few 
years  past. 

M.L.  361,  Boronia  (20  acres).  —  This  lease  is  situated  at  a  con- 
siderable distance  from  any  other  mine,  except  Claim  727  Avhich 
adjoins  it.  It  lies  about  V-/2  miles  north-west  of  Loc.  289.  Its 
output  has  been:  — 

I'o  end  of  1905       ...         5-05  tons  ..  i^406 
1906       ...         6-37    „    ...  638 

Total  ...       11-42  ^1,044 

Many  other  alluvial  claims  and  leases  are  held  and  have  been 
jield  in  Dumpling  Gully,  but  none  are  credited  with  any  output  of 
ore  during  1906,  except  those  described  above. 

Williams'  Claim,  which  was  the  most  productive  of  all  in  the 
early  days,  Was  situated  close  to  the  road  in  the  vicinity  of  Reserve 
1929,  the  wash  was  from  1ft.  to  3ft.  thick  and  was  covered  by  laterite 
and  ferruginous  sandstone. 


*  Aunual  General  Report  for  the  year  1890,  by  H.  P.  Woodward,  Government  Geolo- 
gist.   Perth  :  By  Authority,  1891. 


65 


Spring  Gidli/— hies  to  the  south  of  Dumpling  Gully,  and  like 
It  falls  to  the  west  into  Norilup  Brook  on  a  slope  of  about  200ft 
to  the  mile.  It  is,  roughly,  two  miles  long  and  one  mile  wide,  and 
has  from  the  first  been  the  scene  of  considerable  mining  activity  a 
very  large  amount  of  alluvial  tin  having  been  found  within  its 
boundaries. 

The  head  of  the  main  channel  is  on  Claim  608,  at  the  south- 
east corner  of  Loc.  290.  After  running  in  a  south-west  direction 
for  three-quarters  of  a  mile  it  is  joined  by  a  second  channel  from 
the  south-east,  which  rises  in  a  large  ti-tree  or  paper-bark  swamp 
lymg  to  the  north  of  M.Ls.  313  and  314.  The  valley  then  runs 
west  to  Norilup  Brook  through  granite  covered  on  the  rises  by 
latente.  About  the  middle  of  the  Spring  Gully  Claim  an  im- 
portant branch,  Mulligans  Gully,  comes  in  from  the  north  Most 
of  the  tm  m  this  valley  has  been  won  from  the  main  stream,  Mul- 
igan  s  Gully,  and  the  area  between  the  two,  which  is  covered  with 
latente,  at  tmies  tm-bearing  and  covering  wash  dirt  and  soft  stan- 
niferous granite  veins.  A  little  alluvial  tin  has  also  been  obtained 
trom  the  southern  tributarv  and  the  swamp  at  its  head  On  the 
ridge  forming  the  eastern  boundary  of  the  gully  several  well- 
defmed  lodes  have  been  located,  see  accounts  of  the  Dixie  and  other 
mmes  below.  It  is  doubtless  from  these  and  from  the  stanniferous 
vems  m  the  vicmity  of  Locs.  289  and  290  that  most  of  the  alluvial 
ore  has  been  derived. 

AfT^^of;   ^'}'  (401/2  acres  approx.).- Includes  old 

M.L.  244  and  Claim  652.    Held  by  the  Nickel  Kramer  Tin  Mining 
Co.,  Ltd.    ihe  tin-bearing  material  consists  of  a  wash  and  an  iron- 
stone conglomerate  requiring  crushing.    It  has  been  worked  on  a 
small  scale  for  many  years  by  opencuts,  and  by  means  of  40  or  50 
shafts,  which  reached  bottom  at  from  15ft.  to  30ft.    The  recorded 
output  from  this  ground  is  :  — 
To  end  of  1905,  M.L.  24i     ...      36-45  tons    ...    ^2  995 
1906,  M.L.  244     ...       7-95    „  801 
1906,  CI.     652     ...       1-55    „  155 


Total         ...      45-85  ...  ^3.951 


Claims  608  (22  acres)  and  700  (321/2  acres). -These  lie  imme- 
diately below  M.L.  471,  occupying  the  head  of  the  main  channel 
of  Spring  Gully.    Outputs  : — 

1906— CI.  608          ...     •   ...      21-90  tons    ...  ^2,083 
CI-  '00    58-35  ...  5,928 

Claim  318  (28  acres  approx.),  known  as  the  Old  Spring  Gully, 
or  Smclair's  Claim.-Tliis  is  one  of  the  oldest  and  most  productive 
alluvial  claims  on  the  field.  It  occupies  a  narrow  strip  of  the  main 
gully  for  a  length  of  %  mile.  The  deposit  in  this  claim  consists 
of  two  distinct  portions,  an  upper  or  "  free  dirt,"  and  a  lower,  or 
^'stiff   clayey   dirt."     The   former   was  loose  and  gravelly,  being 

(-3) 
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composed  of  fine  and  coarse  quartz  [694,  695]  of  .a  somewhat  violet 
tin^e  and  granular  structure  very  typical  of  Greenbushes.  It  was 
from  one  to  three  feet  thick,  about  18  to  20  yards  wide,  and  proved 
exceptionally  rich  in  tin.  The  latter  consisted  largely  of  a  stiff 
white  clay  [1633]  containing  irregular  bands  of  fine  cassiterite 
associated  with  garnet,  zircon,  tourmaline,  and  gahnite  (zinc  spmeH 
in  irregular  grains  and  well-f onued  crystals  of  all  shades  of  green 
[697]  Occasional  small  pieces  of  metallic  tin  are  found  m  the 
wash  These  have  probably  been  reduced  from  surface  ore  during 
bush  fires.    In  1890  Mr.  H.  P.  Woodward  reported  of  this  claim:- 

"The  wash  carries  about  lib.  of  tin  in  the  dish.    In  some 

places  in  the  head  of  the  gully  very  rich  pockets  of  wash  are  met 

with  from  6ft.  to  10ft.  in  depth  Up  to  the  present  about  50 

tons  of  tin  have  been  sent  away,  and  about  as  much  more  will  be 
washed  out  this  winter.  It  is  a  wonderfully  rich  claim,  and  about 
the  easiest  to  work  on  the  whole  field." 

Mr.  A.  Gibb  Maitland  considers  that  a  large  proportion  of 
the  stream  tin  in  this  claim  was  derived  from  the  tin-bearing  granite 
about  the  head  of  Mulligan's  Gully. 

Of  the  actual  output  of  this  claim  no  complete  record  has 
been  kept  ;  the  following  figures  appear  to  be  the  only  ones  avail- 


able : — 

Previous  to  1899 

1899   

1900  ;  

1901 

1902  ...    .  ... 

1903   

1904   

1905   

1906   


Total 


40  00  tons 

...  ^1,600 

21-75  „ 

2,065 

No  returns 

available. 

7  85  tons 

^386 

5-45  „ 

368 

14-82  „ 

1,041 

17-80  „ 

1,277 

30  95  „ 

2,736 

23-35  „ 

2,518 

161-97  „ 

...  ^11,991 

Claim  758  (6  acres  approx.)  is  situated  in  Mulligan's  Gully. 
Output— 1906,  0.40  tons,  £43. 

M.L.  387,  Stanhope  (10  acres).— On  lower  end  of  south  branch 
of  Spring  Gully,  includes  part  of  old  M.L.  87,  Sinclair's.  Output- 
1906,  6.53  tons,  £704. 

Claim  684  (4  acres  approx.)  is  on  the  north  end  of  Paper- 
bark  Swamp. 

In  addition  to  the  leases  and  claims  mentioned  above,  the 
whole  of  the  lower  part  of  Spring  Gully  and  the  valley  of  NorHup 
Brook  is  held,  under  lease  or  claim.  No  output  from  these  having 
been  recorded  during  1906  no  further  reference  to  them  here  is 
deemed  necessaiy. 

Cowan  Gulhi,  south  of  Spring  Gully,  is  drained  by  Cowan 
Brook  and  its  tributary,  Moulton  Brook,  both  flowing  west  and  ulti- 
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inately  entering  Norilup  Brook.  The  upper  parts  of  these  streams 
are  occupied  by  broad  swampy  flats  surrounded  by  laterite  covered 
rises,  but  like  the  others  in  the  district  as  they  proceed  farther  west 
they  run  m  comparatively  narrow  rocky  channels.  Tin  mining  ap- 
pears to  have  been  largely  confined  to  the  upper  portions  of  the 
valley. 

u    /^'i^\f^^  ^nf^Z^Ts  Hope  (20  acres). -Situated  at  the 

head  of  Moulton  Brook.  This  lease  was  reported  on  by  Mr  A 
Montgomerv^  in  1903.  He  found  that  a  shaft  at  a  depth  of  93ft 
bad  cut  a  deep  lead,  the  wash  being  15in.  thick  and  composed  of 
clay  and  sand  carrying  a  little  tin  and  numerous  large  and  well- 
rounded  boulders  of  quartz,  greisen,  mica  schist,  etc.  The  bottom 
dips  at  a  low  angle  to  the  north-west.  The  lead  was  driven  on 
where  struck  but  was  too  poor  to  pay  worldng.  The  lease  has 
never  been  on  the  list  of  ore  producers. 

Claim  759  (4  acres  approx.)  on  Moulton  Brook,  a  little  west  of 
M.L.  416.    Outpiit-1906,  0.30  tons,  £26. 

M.L  357,  Aurora  (48  acres)  is  at  the  head  of  Cowan  Brook, 
and  is  held  by  the   Greenbushes  Consolidated   Tin   Sluicing-  and 
Mining  Company.    Output  (alluvial  ore)  :  — 
ToeIldofl905         ...       21-33  tons       ...  ^1826 


1906         ...  40-40 


Total  ...  61-73 


de3,800 
^5,626 


Claims  705  (3  acres)  and  734  (81/4  acres  approx.)  lie  imme- 
diately north  of  M.L.  357.    Output:-  le  imme 

CL  734    ...    1906       ...         fso    „  ...  ^157 

Bunhury  Gulhj.-This  valley  which  rises  a  short  distance  to  the 
soutWt  of  the  town  falls  to  the  south-south-east  at  the  rate 
of  about  250  feet  m  the  mile,  and  with  two  branch  gullies 
running  from  the  west  has  been  the  scene  of  considerable 
activity  ever  smce  Stmton's  first  discovery  of  tin  ore  near 
the  present  Government  Battery.  Within  this  valley  tin  ore 
has  been  obtamed  from  lodes,  from  deep  leads,  and  from  more  or 
ess  shallow  alluvium.  The  stream  o.e  here  is  not  so  pure  as  in 
the  valleys  previously  described,  lodes  and  leads  carrying  tantalite 
and  stibiotantahte  having  been  located  at  the  head  of  this  valley 
and  these  minerals  contaminate  all  the  dressed  tin  to  a  greater  or 
less  extent.  Near  the  head  of  the  valley  a  little  water-worn  gold 
has  frequently  been  encountered  in  the  tin  concentrates. 

Enterprise  (141/4  acres  approx.)  lies  on  the  main  road 
near  the  head  of  the  gully.  It  includes  a  small  portion  of  old  M  L 
140,  Acme.  In  December,  1905,  Mr.  W.  D.  Campbell  reported  on 
this  lease  which  is  chiefly  interesting  as  being  a  producer  of  tanta- 
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lite  as  well  as  tin  ore.  A  more  complete  description  will  therefore 
be  found  on  page  113.    Output  of  tin  ore-1906,  2.50  tons,  £177. 

67mm  781  adjoins  Reserve  1381,  Greenbushes  Well  — Speaking 
of  this  ground  in  1900,  the  Government  Geologist  says:  — "A  shaft 
has  been  put  down  to  a  depth  of  about  12ft.  The  sinking  exposed 
4ft.  of  modern  alluvium,  and  the  remainder  a  kaolinic  rock  with 
white  mica  and  tourmaline;  the  rock  is  evidently  a  decomposing 
granite.  A  few  yards  to  the  west  of  the  lower  slopes  of  the  valley 
a  9ft.  shaft  discloses  an  ironstone  mbble  of  about  4ft.  in  thickness, 
resting  upon  decomposing  granite." 

Output  during  1906,  0.35  tons,  valued  at  £35. 

Claims  712  and  762,  worked  in  conjunction,  lie  just  south  of  the 
Greenbushes  Well.  Speaking  of  this  part  of  Bunbury  Gully  in 
1900,  the  Government  Geologist  says  Two  vertical  shafts  of 

about  30ft.  in  depth  are  connected  underground.  In  the  workmgs 
a  well-marked  'tin  floor'  underlies  at  a  comparatively  low  angle 
to  the  west.  The  material  forming  the  '  floor '  locally  spoken  of  as 
'wash'  is  about  2ft.  6in.  in  thickness,  and  consists  of  mica,  quartz, 
a  little  tourmaline,  and  tin.  The  deposit  in  all  probabflity  repre- 
sents the  decomposed  portion  of  one  of  those  tin-bearmg  vems  by 
which  the  granite  is  reticulated.  The  most  southerly  shaft  on  the 
claim,  at  a  slightly  lower  altitude,  has  a  depth  of  about  20ft.  and 
the  '  wash '  only  about  1ft.  in  thickness."  Output-1906,  9.5d  tons, 
£905. 

ClavnirlSS  {^Vi  acres  approx.)  is  immediately  south  of  Claim 
762.    Output-1906,  4.87  tons,  £471. 

ML  410,  Tairua,  includes  part  of  old  M.L.  124,  Killarney, 
and  is  situated  on  the  laterite  ridge  east  of  the  Greenbushes  Well 
A  lode  has  been  worked  in  this  property  yieldmg,  dunng  1906,  1.49 
tons  of  black  tin,  valued  at  £165. 

¥L  389,  }isperance  Hill  (10  acres)  includes  part  of  old  M.Ls. 
124,  Killarney,  and  61,  Yarana,  and  joins  M.L.  410  on  the  south- 
west. During  1906  this  lease  produced  a  little  lode  tm,  viz.,  0.15 
tons,  of  the  value  of  £15. 

M.L.  401,  Nil  Besperandum,  during  1906  treated  137.2  tons  of 
lode  stuff  for  a  yield  of  0.98  tons  of  tinstone,  valued  at  £104. 

M.L.  382,  Dreamland  (10  acres),  includes  part  of  old  M.L.  61, 
Yarana  A  tin  lode  running  in  a  north-west  direction  has  been 
described  as  occuri-ing  under  a  cover  of  3ft.  of  cement.  This  lease 
has  yielded:  — 

To  end  of  1905    1-32  tons       ...  <£139 

1906   -85  ...  _91 

Total    ,..  ^ 

.•1'-Mfui'^'''>^l     '  1  


Abu.  Prog.  Ueport  of  the  Geological  Survey  for  189P,  p.  18.    Perth  :  By  Authority,  1900. 
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M.Ls.  King  Tin  (late  Nelson);  271,  King  Tin  North  (late 
Pioneer)  ;  and  233,  King  Tin  South.  (Total  area,  40  acres. )- 
lliese  leases  are  now  worked  tog-ether,  but  in  the  past  were  once 
worked  separately,  and  later  M.Ls.  73  and  233  in  conjunction 
as  the  iSelson  leases.  Describing  this  area  in  1900,  the  Govern- 
ment Geologist  says  On  Kramer's  Claim  a  vertical  shaft  34ft 
m  depth  mtersected  a  decomposed  tin  floor  of  from  three  to  four 
feet  m  thickness.The  floor  has  a  gradual  dip  to  the  south-west 
The  deposit  ^is  verj^  rich  in  tin,  the  ore  being  often  rounded  or 

.Tn«  i  ^'-.  ?  ^^f '  P^"^^^^  Vroverzy  which  lies 

close  to  the  bank  of  the  gullv,  verv  sharp  bright  ancrukr  tin  [12841 
occurs  at  a  very  short  distance  below  the  surface.  The  ore  must 
have  been  released  from  its  parent  source  not  far  from  where  it 
is  at  present  found." 

Recorded  output  from  these  leases: — 

To  end  of  1905,  M.L.  73    22-40  tons      ...  ^1675 

M.L.  271    1-84    „  'n7 

1906,  M.L's  73,  271,  233  ...      8  -42    „  739 

"^'ota^    32-66  tons     ...  ^2"581 


r    1      ;  ^^J'  (20  acres). -In  1900  the  Government 

Geolo^st  noted  the  occurrence  of  a  lode  on  this  property  under 

ofTod  t  m'n'^'f  •  ^  '^^^'^  north-west.  A  small  amount 
of  lode  tm  (O.OS  ton)  was  recorded  as  obtained  during  1906  In 
other  parts  of  the  property  the  residuary  sands  and  gravels  have 
been  worked  with  fair  results.  Some  low-grade  concentrates  were 
found  to  be  composed  largely  of  quartz,  garnet,  limonite,  magnetite, 
tantahte,  zircon,  and  ilmenite,  in  addition  to  cassiterite.  Output 
To  end  of  1905  ...  7-78  ^arr 
1906        ...         -08*  « 


'■^'otal  ...       7.86         ...  ^76 


lAP  ^^i'  ^""'^  """"^  ^'^'"'''^  ^^^'^^  (includes  part  of  old  M  L 

14().  Glencoe).-The  Government  Geologist's  map  of  Greenbushes' 
.^ued  in  1900,  shows  a  lode  in  this  lease  parallel  to  that  in  M  L 
14/.  Lode  tin  was  reported  as  being  raised  in  1906.  Reported 
output :-To  end  of  1905  (?).    1906,  0.73  tons,**  £85. 

A  ^It'        ^  ''''^  ^^^^'^    (includes  part  of  old  ML  56 

"Here  a  shaft  54ft.  deep  in  kaolinised  granite  has  been  sunk 
on  a  ^^de  composed  of  four  veins  or  bands  of  about  five  inches  each 
m  a  total  width  of  four  feet,  having  an  underlay  of  about  25 
degrees  to  the  east  and  a  strike  of  40  degrees.  The  formation  is 
.■>.e..^s.c.  and  sl.ghtly  fen^uginou^^^^^^  mining  has 

•  From  20  to.,s  lode  sttjH.         "  Prom  86  tons  of  lode  stui  


70 

previously  been  done  here.  This  formation  carries  crystals  of  tin 
[6516]  and  tourmaline,  and  resembles  the  lode  in  the  Cornwall 
lease**  I  was  informed  by  Mr.  Andrew  that  m  the  lead  ot  tm- 
wash  near  here  a  solitary  specimen  of  gold  was  found,  weighmg 
IVagrs.,  at  24ft.  depth." 
Output  : — 

To  end  of  1905         ...         0  75  tons         ...  £70 
1906         ...  »  ••  ^ 

Totals        ...         6-40  tons         ...  ^702 

Claims  in  Elliotfs  Gully.-This  gully  is  a  branch  of  Bunbury 
Gully  entering  the  latter  near  M.L.  374.  A  good  deal  of  prospect- 
ing has  been  done  along  this  valley,  the  walls  of  the  watercourse 
being  composed  of  the  laterite  which  forms  the  bulk  of  the  wat^er- 
shed.  A  true  deep  lead  apparently  exists  in  this  valley,  and  has 
been  exploited  to  a  considerable  extent. 

Claim  219 A.  (8  acres). -This  is  Elliott's  old  claim  described 
in  1900  by  the  Government  Geologist  in  the  followmg  terms  :— 
"  A  o-reat  deal  of  work  has  apparently  been  carried  out  upon  the 
property  at  different  times.  The  main  working  shaft  is  situated 
near  the  northern  bank  of  the  gully,  and  has  been  carried  down  to 
a  vertical  depth  of  slightly  over  50ft.  To  the  top  of  the  wash  is 
50ft  The  '  wash  '  is  a  very  coarse  conglomerate  with  a  very  large 
proportion  of  flat-sided  boulders,  cemented  together  in  part  with 
oxide  of  iron  [1239,1210].  Tin  shows  freely  in  the  different 
portions  of  the  conglomerate.    The  average  thickness  of  the  deposit 

is  about  two  feet  the  floor  upon  which  the  deposit  rests 

dips  at  a  low  angle  to  the  south-east.  Directly  overlying  the  con- 
glomerate is  in  places  a  fairly  extensive  deposit  of  white  gntty 
sand  which  contains  detrital  tourmaline."  Just  to  the  south  ot 
Elliott's  shaft  an  opencut  showed  12in.  to  18  in.  of  coarse  wash  at 
depth  of  six  feet  under  yellow  surface  sand  and  ferruginous  con- 
glomerate. The  output  of  this  claim  during  1906  was  :— 16.60  tons, 
£1,639. 

Claim  710  (8  acres  approx.)  is  immediately  west  of  Claim  219 A. 
Output  during  1906  :— 2.10  tons,  £199. 

Claim  683  (6  acres  approx.) .-Includes  old  claims  662  and 
682.  Lies  south  of  claim  219A.,  and  east  of  Claim  710.  Output 
during  1906  :— 2.70  tons,  £255. 

Claim  748  (1  acre  approx.).— On  west  side  of  M.L.  233.  Out- 
put during  1906  :— 1.44  tons,  £136. 

Claims  779,  775,  789,  752,  753,  776,  and  774  are  close  to  the 
Government  Battery  site  at  the  junction  of  Elliott's  and  Bunbury 
Gullies.    Tin  v/as  first  found  on  the  field  hereabouts,  and  a+  th^i 

436lonsTfTode  stuff  crushed  during  1906  yielled  5  65  tons  of  tinstone,  equal  to  0-91 
per  ceut.  of  metallic  tin  in  the  original  ore. 
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present  time  very  extensive  alluvial  deposits  are  being  worked  on 
several  of  these  claims.    Outputs  during  1906  :  — 
CI.  779        ...         0  60  tons 
775        ...       io-6o  .. 


£62 
99] 

789        -         077  79 
....        8o0    „  ...  821 

If.        -         7-20    „  ...  786 

™        •••         0-30    „  ...  30 

774       ...  0-75 
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Claims  771,  695,  746,  and  750  are  in  Westralia  Gully,  a  second 
tributary'  of  Bunbuiy  Gully,  entering  from  the  west  a  little  further 
south  than  Elliott's  Gully.    These  claims  lie  to  the  east  of  Hester's 
Spring    (Res.    1382).     The   Government    Geologist,  in  describing 
this  locahty  in  1899  says         The  vicinity  of  Hester's  Troughs  has 
been  the  scene  of  vigorous  prospecting.    The  higher  ground  to  the 
south  of  the  troughs  is  covered  with  the  ferruginous  conglomerate 
....  ....Ihis  deposit  prevents  an  examination  being  made  of  the 

underlymg  rocks,  a  difficulty  which,  however,  ha^  been  partially 
overcome  by  the  prospecting  operations.  What  is  known  as  Wright's 
Shalt  .on  the  rismg  ground  to  the  south  of  the  troughs  had  been 
cari-ied  down  to  a  depth  of  28ft.  vertically  below  the  surface.  The 
smkmg  showed  :  detntal  conglomerate,  5ft.  ;  sharp  gritty  sand, 
9ft.,;  tm-bearmg  wash,  1ft.    The  bottom  has  a  slight  underlie  to 

the  north-east   In  the  vicinity  of  the  shaft  several  very  large 

pieces  of  angular  tin,  one  weighing  about  31bs.,  have  been  discovered 
the  tin  cannot  have  travelled  far  from  its  parent  source.' 
On  the  flat  ground  to  the  north  several  excavations  have  been  made 
and  they  all  unite  m  giving  what  is  practically  a  uniform  section 
which  con^sists  of  from  2ft.  to  3ft.  of  peaty  soil,  succeeded  by  a 
very  variable  thickness  of  white  gritty  sand,  carrying  various  pro- 
portions of  mica  and  tourmaline."  In  1900  the  Government  Geolo- 
gist described  tin  lodes  as  occurring  to  the  south  of  Hester's  Spring. 
The  output  during  1906  of  the  four  claims  in  this  vicinity 

771  ...        0-35  tons       ...  £37 

^j95  ...         0-60    „  60 

••       13-70    „         ...  1,397 

on  theleld.''"""'  "        -uthernmost  producing  property 

Salt  Water  Gully  and  Main  liidge.-The  leases  along  the  main 
dge  forming  the  watershed  between  Norilup  Brook  and  its  tribu- 
taries and  the  upper  portions  of  Hester's  Brook  are  conveniently 
considered  m  conjunction  with  the  deposits  in  the  latter  valley 
The  ndge  which  reaches  a  height  of  900ft.  above  sea  level  is 
covered  with  latente  beneath  which  in  the  granitic  rocks,  severa 
important  lodes  have  been  worked. 

Salt  Water  Gully,  through  which  Hester's  Brook  flows,  rises 
to  the  south-east  of  the  railway  station  and  falls  to  the  south^^outh! 
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east  It  receives  three  tributaries  from  the  west.  The  first  (Scan- 
dinavian Gully)  begins  a  little  north  of  M.L  116  ;  the  second 
(Floyd's  Gully)  rises  in  M.L.  383  ;  the  third  (Kelly's  Gully)  in 
ML  182  Tin  ore  has  been  obtained  from  the  mam  gully  and  all 
three  branches.  Laterite  covers  the  higher  ground  m  this  water- 
shed, but  granite  and  gneiss  appear  at  the  surface  in  the  lower 
parts  of  the  valleys. 

Claim  792.-At  the  head  of  the  main  valley,  between  the  race- 
course and  quarry  reserve  6714.  This  isolated  claim  has  yielded  :- 
1906,  0.45  tons,  £44. 

Claims  744  and  782.— To  the  south  of  the  racecourse,  at  the 
head  of  the  first  branch  of  Salt  Water  Gully.  Output  during 
1906  :  — 

Cl.  744       ...         1-47  tons        ...  ^144 
782       ...         0-17  •••  17 

ML  388,  Dixie  (24  acres). -On  the  laterite  ridge  immediately 
east  of  the  town.  It  includes  part  of  old  M.Ls.  71  Jeffery  156, 
New  Zealand  Syndicate,  and  104,  New  Guinea.  A  lode  is  being 
worked  in  this  property  of  which  specimens  from  a  depth  of  120tt. 
are  in  the  Departmental  Museum  [6998].  These  show  t^hat  the 
lode  is  a  pe^atite  vein,  composed  largely  of  albite  with  lesser 
quantities  of^quartz,  tourmaline,  museovite,  f ^net  and  ca^siterite. 
Its  average  grade  can  be  gauged  from  the  fact  that  239  tons  crushed 
during  1906  yielded  1.92  tons  of  tinstone.  The  output  of  this  lease 
has  been  :  — 

To  end  of  1905        . . .       0-52  tons       ...  ^42 
190fi  2-12    „  ...  _247 

Total       764    „  ...  ^ 

ML  422,  Cornwall  Extended.-This  lies  between  M.Ls.  38S 
and  356,' and  includes  part  of  old  M.L.  51.  During  1906  it  yielded 
0.25  tons  of  lode  tin,  valued  at  £25. 

ML  356  (40),  Cornwall  (20  acres).— This  is  one  of  the  oldest 
leases  on  the  field,  and  was  the  first  upon  which  a  f  ^^mct  ^^^^ 
opened  up  and  worked.  As  far  back  1900  a  shaft  120ft.  deep 
had  been  sunk  to  cut  the  lode.  Shafts  and  crosscuts  have  shown  the 
country  to  be  chiefly  granite  and  hornblende-biotite  schist  ( altered 
bronzite  diabase  ?)  [6514],  whilst  the  lodes  are  pegmatite  vems 
of  variable  chara<3ter.  The  constituents  of  these  vems  are  quartz 
albite,  museovite,  tourmaline.  At  times  they  are  strongly  foliated 
[687J.  Mr.  W.  D.  Campbell  writes  of  this  property  m  December, 
1905*  :- 

"The  old  workings  comprised  several  shafts  from  60ft.  to  120ft. 
depth  on  the  various  lines  of  lode,  of  which  there  appear  to  be 
four  in  number,  striking  about  161  degrees,  with  a  westerly  under- 
lay of  84  degrees.    The  two  western  lodes  at  least  are  m  decom- 

"  *  Anniial  Report  Geological  Survey  for  1905,  p.  18. 
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posed  gTanite,  and  either  one  or  two  of  the  eastern  lodes  are  pro- 
bably in  the  dark  mica  schist  [6514]  showing  in  the  dump  of  the 
120ft,  shaft.  Very  little  stoping  appears  to  have  been  done  by  the 
past  owners  The  present  owners  have  been  stoping  and  driv- 
ing from  the  old  workings  at  60ft.  to  the  surface  of  the  decomposed 
rock,  which  is  overlaid  by  about  7ft.  of  tin  wash  and  gravel.  They 
state  that  they  found  rich  patches  of  ore.  They  have  also  sunk 
several  minor  shafts  with  drives  and  stopings,  and  have  been  well 

satisfied  with  the  mine  I  inspected  part  of  the  workings  down 

to  50ft.  depth  the  lodes  are  somewhat  sinuous,  and  vary  from 

18in.  to  5ft.  in  width,  and  are  approximately  parallel,  though  pro-, 
bably  not  all  continuous  through  the  lease." 

A  typical  sample  of  slightly  foliated  ore  [1245]  composed  of 
albite,  tourmaline,  mica,  quartz,  and  tinstone,  and  collected  from  the 
dump  of  the  120ft.  shaft,  assayed  1.79  per  cent,  of  metallic  tin. 
Three  bulk  samples  of  similar  ore  raised  in  1900  assayed  res- 
pectively 055  per  cent.,  3  46  per  cent.  [1999],  and  ]'09  per  cent. 
The  -1:95  tons  of  lode  stuff  crushed  during  1906  yielded  5.38  tons  of 
tinstone,  equal  to  0.76  per  cent,  of  metallic  tin  in  the  original  ore. 

The  recorded  output  of  this  lease  is  :  — 


1902   

414  tons 

^250 

1903   

4-93  „ 

349 

1904   

2-33  „ 

163 

1905   

11-30  „ 

874 

1906   

5-38  „ 

666 

Total  ... 

28-08 

^2,202 

3/.L.  300,  South  Cornwall  (20  acres). — Lies  to  the  west  of 
M.L.  356,  and  includes  old  M.Ls.  101,  89,  and  part  of  54.  In  this 
lease  a  lode  parallel  to  those  in  the  Cornwall  has  been  worked,  and 
near  the  surface  yielded  some  of  the  richest  lode  stuff  yet  raised  on 
the  field  ;  see  specimen  [4660]  iu  the  Geological  Museum.  IVir.  W. 
D.  Campbell  writes  in  December,  1905  : — "  The  main  shaft  is  80ft. 
deep,  and  the  lode  adjacent  is  stoped  from  63ft.  to  the  surface  for 
a  width  of  8ft.  from  the  western  side  where  the  schist  is  more  de- 
composed.   There  is  a  crosscut  east  for  78ft.,  which  the  owners 

state  is  tin-bearing  all  the  way  the  country  rock  is  mica  schist. 

About  WOft.  farther  north  the  lode  has  been  opened  up  by  a  50ft. 
shaft,  and  is  stoped  from  50ft.  to  surface  for  about  250ft.  in 
length." 

Some  of  the  riche.st  ore  from  this  mine  [4660]  was  very  mica- 
ceous, being  composed  of  pale-green  muscovite,  quartz,  topaz,  and 
very  coarse  tinstone.  A  large  specimen  [7198]  from  a  depth  of 
130ft.  recently  received  from  this  mine  shows  a  compact  somewhat 
banded  lode  composed  mainly  of  albite,  with  quartz,  tourmaline^ 
topaz,  and  cassiterite;  540  tons  of  lode  stuff  from  this  mine  were 
crushed  during  1906  for  a  yield  of  4.25  tons  of  tinstone. 


The  recorded  output  of  this  lease  is  :  — 

To    end  of   1905         ...       14-84  tons  dei.OTl 
1906         ...         4  2.",     „  ...  440 

Total         ...       1909     „  ...  ^1,511 

M.L.  383,  Great  Wonder  (10  acres)  .  —  Covers  part  of  old 
M.L.  46,  Cosgrove  Consolidated,  and  lies  south  of  the  Cornwall, 
M.L.  356,  and  at  the  head  of  Floyd's  Gully.  During  1906  this  lease 
reported  0.15  tons  of  black  tin,  valued  at  £12. 

Claim  770  (4  acres  approx.). — On  the  north  slope  of  Floyd's 
Gully  yielded  during  1906  a  total  of  0.80  tons  of  tinstone,  valued 
at  £80.*^ 

Claims  745,  801  (includes  old  claims  725,  733,  736,  742,  751, 
and  693),  741  and  670  are  in  the  bed  of  Floyd's  Gully.  Their  out- 
put during  1906  was  as  follows  : — 


CI.  745  ...  4-66  tons  ...  ^6410 

bOl  ...  2-40    „  ...  260 

741  ...  0-85    „  ...  85 

670  ...  1  10    „  ...  113 


Claims  648  and  315  are  in  the  bottom  of  the  main  Salt  Water 
Gully,  just  below  Floyd's  Gully.  Output  during  1906  0.60  tons, 
valued  at  £57. 

Several  recently  unproductive  leases  and  claims  are  situated 
in  Kelly's  Gully  and  in  Salt  Water  Gully  below  the  junction  of 
the  two. 

NANNUP  (SMITHFIELD). 

In  his  Annual  General  Report  for  1890,  Mr.  H.  P.  Woodward, 
then  Government  Geologist,  states  that  the  Greenbushes  "  line  of 
tin-bearing  country  extends  in  a  north  and  south  direction,  and  it 
has  been  found  in  places  across  the  country  as  far  north  as  the 
Preston  River,  and  south  beyond  Bridgetown."*  In  spite  of  this 
there  is  no  record  of  any  tin  mining  having  been  done  outside  the 
limits  of  the  Greenbushes  Tinfield,  as  constituted  in  1892,  until 
early  in  1907.  On  the  14th  March  in  this  year  Messrs.  G.  Gough 
and  W.  0.  Smith  applied  for  a  leward  claim  at  Nannup,  or  Smith- 
field,  eight  miles  south-west  of  Bridgetown,  and  about  twelve  miles 
south  of  Greenbushes. 

Mr.  H.  W.  B.  Talbot,  Geological  Field  Assistant,  visited  this 
find  a  few  days  later  and  reported :  — 

"The  present  workings  are  situated  near  the  eastern  edge  of 
what  is  probably  the  same  line  of  country  as  that  which  extends 
in  a  southerly  direction  from  Greenbushes  Tinfield.  The  geological 
features  of  the  country  surrounding  the  new  find  are  very  similar 
to  those  found  at  Greenbushes,  and  consist  of  crystalline  rocks,** 
covering  a  very  large  area  to  the  eastward,  ferruginous  conglomer- 
ate, ironstone  gravel,  and  alluvial  deposits.    In  several  places  there 


*  Annual  General  Report  for  the  year  1890,  by  Harry  Pasre  Woodward,  Government 
Geologist,  p.  46.  Perth  :  By  Authority,  18P1.    **  Granite  with  dykes  of  diabase.  E.S.S. 
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are  outcrops  of  pegmatite  dykes,  which  for  the  most  part  strike 
in  a  northerly  and  southerly  direction.  These  dykes  are  composed 
principally  of  quartz  and  felspar  '  (mainly  albite,  E.S.S.)  '  with 
smaller  quantities  of  mica  and  tourmaline.  There  can  be  but  little 
doubt  that  it  is  from  some  of  these  pegmatite  veins  that  the  alluvial 
tin  found  in  the  prospector's  claim  has  been  derived.  The  wash 
raised  from  the  shafts  in  the  prospecting  area  consists  of  boulders 
of  quai-tz  of  the  same  type  as  that  seen  in  the  pegmatite  dykes,  and 
small  pieces  of  tourmaline,  embedded  in  a  stiff  white  clay  ;  and 
occasional  pieces  of  undecomposed  felspar  were  also  found  among 
the  wash  stones.  The  wash  in  the  shaft  accessible  is  twelve  inches 
in  thickness,  and  has  a  slight  dip  to  the  south-west. 

"  Three-quarters  of  a  dish  of  dirt  washed  in  my  piesence 
yielded  about  half  an  ounce  of  tin  oxide  and  seven  or  eiglit  fine 
specks  of  gold.  Underlying  the  tin-bearing  wash  there  is  a  fine- 
grained compact  sand,  showing  numerous  particles  of  mica  and  tour- 
maline. There  appears  to  be  no  reason  why  another  layer  of  wash 
should  not  be  found  under  this  sand,  but  in  all  probability  a  large 
flow  of  water  would  be  struck  before  the  whole  thickness  of  sand 
was  penetrated. 

''At  Moriarty  and  Payne's  Claim,  about  half  a  mile  down  the 
creek  from  the  prospecting  area,  I  washed  a  shovelful  of  dirt  ob- 
tained from  a  thin  layer  of  wash  about  two  feet  below  the  surface, 
which  yielded  a  few  grains  9f  tin  about  the  size  of  a  pin's  head. 

The  only  other  claim  on  which  tin  had  been  found  at  the  date 
of  my  visit  was  on  Hearn  and  Party's  claim,  situated  at  the  north- 
west corner  of  the  prospecting  area.  On  this  claim  a  shaft  is  down 
20ft.,  and  at  the  bottom  there  is  a  layer  of  wash  about  a  foot  thick, 
a  dish  of  which  yielded  a  small  quantity  of  tin  and  a  few  specks 
of  gold.  The  wash  is  of  the  same  type  as  that  in  the  prospector's 
shafts." 

A  sample  of  the  roughly  concentrated  tin  ore  from  Gough  and 
Smith's  claim,  brought  to  Perth  by  Mr.  Talbot,  had  a  total  weight 
of  31.3  grammes,  and  was  composed  of  quartz,  9.10  grammes  ; 
tourmaline,  .35  grammes  ;  minerals  with  specific  gravity  over  3.3, 
21.85  grammes. 

This  last  (heaviest)  portion  was  made  up  of  cassiterite  (4),* 
zircon  (3),  ilmenite  (2),  green  isotropic  mineral,  probably  gahnite 
(1),  magnetite  (1),  gold  (1),  and  rutile  (1).  On  making  a  sizing 
test  the  following  results  were  obtained  : — 


•The  figures  in  brackets  represent  the  relative  quantities  of  each  mineral  present. 


A.  Diameter  over  I'O  m.m. 
H. 


31-6 


41-7 
17-1 
9-6 


100  0 
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The  greater  part  of  the  tinstone  was  in  grades  A  and  B.  It 
formed  altogether  about  65  per  cent,  of  the  heaviest  concentrates, 
equal  to  about  two-thirds  of  an  ounce  to  the  dish, 

Yery  little  has  been  heard  of  this  field  since  March. 
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LEAD. 

The  principal  commercial  ores  of  lead  and  their  physical  pro- 
perties are  as  follow  : — 

GaZewa.  — Sulphide  of  lead,  PbS.  The  commonest  ore  of 
lead  :  contains  86  per  cent,  of  lead,  and  generally  contains  more 
or  less  silver.  Lead  gi^ey,  metallic,  opaque,  crystallised  with  cubic 
cleavage,  or  granular  and  massive.    Soft  brittle.    Sp.  Gr.  7.5 

Oer?/s8?Ye.— Carbonate  of  lead,  PbCO,.  The  second  most  im- 
portant ore  of  lead  :  usually  found  in  the  upper  or  oxidised  por- 
tions of  the  lodes.  Contains  77.5  per  cent,  of  lead.  White,  grey 
or  greyish  black,  transparent  to  opaque,  crystallised,  granular,  or 
massive,  soft,  very  brittle.    Sp.  Gr.  6.5.  * 

^7i^?es«7e.~  Sulphate  of  lead,  PbSO^.  Found  in  the  oxidised 
portions  of  lodes.  Contains  68  per  cent,  of  lead.  White,  tinged 
with  yellow,  gi-ey,  or  green  ;  transparent  to  opaoiie:  Soft  and  very 
brittle.    Sp.  Gr.  6.2. 

P2/romorp/i?7e.— Chlorophosphate  of  lead,  Pb  CI,  SPbg 
not  a  very  common  ore,  contains  62  to  75  per  cent,  of  lead.  Green, 
yellow,  or  brown.    Translucent  to  opaque,  resinous  ;  crystallised  or 
massive.    Soft,  brittle.    Sp.  Gr.  6  to  7. 

Early  History  of  Lead  Mining  in  West  Australia. 

The  first  discovery  of  lead  in  this  State  dates  back  to  1848,  in 
which  year  lead-bearing  reefs  were  discovered  on  the  Murchison 
River  ;  specimens  from  here  were  received  in  Perth  in  August,  1848, 
and  on  being  sent  to  Adelaide  for  assay,  Avere  found  to  contain  not 
only  lead  and  copper,  but  also  traces  of  gold,  and  one  specimen  the 
assayer  certified  as  being  extremely  rich  in  silver. 

The  Government  inmiediately  despatched  a  party  to  the  lo- 
cality, under  the  leadership  of  Mr.  A.  Gregory,  who  reported  : 
"  Mr.  Walcott  brought  in  some  specimens  of  galena,  which  proved 
to  be  abundant  in  the  bed  of  the  river." 

On  the  20th  March,  1849,  the  property  was  offered  for  public 
sale,  and  was  bought  by  a  Perth  Company.  The  mine  was  named 
the  "  Geraldine."  Messrs  A.  O'G.  Lefroy,  G.  Shenton,  and  R.  M. 
Habgood  were  elected  trustees  of  the  Company,  and  Mr.  W.  Burges, 
superintendent.  The  property  again  changed  hands  in  1850,  and 
the  new  company  started  to  erect  furnaces,  and  this  year  ore  to  the 
value  of  £55  was  exported  to  England,  and  during  the  next  few 
years  many  thousands  of  pounds'  worth  of  pig  lead  was  shipped. 

Several  other  mines  were  opened  up  in  the  Northampton  dis- 
trict about  this  time,  and  some  good  ore  was  taken  out.  Practically 
all  of  these  properties  have  now  been  abandoned  for  a  number  of 
years. 

In  1872  rich  lead  and  copper  deposits  are  reported  to  have 
been  discovered  near  Roebourne. 
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About  1871  lead  ore  was  discovered  at  two  places  near  Cardup, 
and  from  one  of  them,  known  as  Herbert's  Mine,  a  few  tons  of  ore 
were  raised.  It  would  appear  that  this  mine  is  the  one  at  present 
being-  prospected  under  the  name  of  the  Mundijong  Silver  and  Lead 
Mine. 

Some  years  after  this  lead  ore  was  discovered  at  Uaroo  and 
other  places  on  the  Ashburton  Goldfields,  and  still  later,  near  Derby, 
m  the  Kimberley  District.  Ore  is  at  present  being-  obtained  in 
both  these  districts,  but  so  far  only  in  a  small  way. 

The  following  is  a  list  of  localities  from  which  lead  ore  is  re- 
ported to  have  been  raised  :  — 

Kimberley. — Narlarla  Hills. 
N orth-W est.— Uo^homme,  Uaroo,  Westons. 
S outh-W est. —  Geraldme,  Narra  Tarra,  Northampton,  Oaka- 
gee,  Mundijong. 
The  follow^ing  is  a  list  of  localities  from  which  the  occurrence 
of  lead  has  been  reported  : — 


1 

Division. 

Centre. 

Nature  of  occurrence. 

Kimberley . . . 

Panton  River  ... 

Galena  in  quartz. 

Do. 

Ivanhoe  Station 

Massive  carbonate  ore. 

Do.  ... 

Hall's  Creek  ... 

Galena  in  quartz. 

Do. 

BrockmsTi's 

do. 

Do'. 

Ruby  Creek      ...  , 

ao. 

Do. 

Ord  River 

Galena  in  limestone. 

Do. 

Mt.  Dockrell  ... 

North-West 

Andover ,  . 

Galena  in  quartz. 

Do.  ... 

Gorge  Creek 

Cerussite  and  galena  in  quartz  gangue. 

Do.  ... 

Hardy  River 

Massive  galena. 

Do.  ... 

Mt.  lie  Courcey... 

Do.  ... 

Mt.  Edith 

do. 

Do  

Tambourah 

do. 

Do.  ... 

Warrawoona 

Cerussite  in  quartzose  lode  matter. 

Do.  ... 

Whim  Creek     .  . 

Do.  ... 

Yannarie  River 

Massive  galena. 

Small  pockets  of  galena  in  quartz  reef. 

Do.  ... 

Horseshoe 

Do.  ... 

Nannine... 

Small  pockets  of  galena  in  auriferous 

Central 

Coolgardie 

lodes. 

Do.  ... 

Comet  Vale 

Crocoisite  (chromate  of  lead)  in  quartz 
reef. 

Do.  ... 

Erlistoun 

Galena  in  auriferous  quartz  reef. 

Do.  ... 

Meuzies  ... 

Small  patches  of  galena  in  auriferous 
lodes. 

Do.  ... 

Miilline  ... 

Small  quantities  of  vanadinite  in  auri- 
ferous quartz  reef. 

Do.  ... 

Mulwarrie 

Galena  in  aurifei  ous  quartz  reef. 

Do.  ... 

Piny  ailing 

Small  quantities  of  vanadinite  in  quartz 

reefs. 

Do.  ... 

Southern  Cross... 

Small  quantities  of  galena  in  auriferous 
quartz  reefs. 

Do.  ... 

Wilson's  Patch... 

Small  bunches  of  galena  in  quartz  reefs. 

Sonth-West 

Cardup  

Massive  galena. 

Eucla 

Norseman 

Small  quantities  of  galena  in  auriferous 
qunrtz  reefs. 
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General  Description  of  the  various  centres  (as  far  as  known)  in 
which  lead  ore  has  been  worked,  with  such  particulars  of 
the  various  mines  as  are  available. 

KIMBERLEY  DIVISION. 

ISTAPIER  RANGE   (nARLARLA  HILLS). 

The  rocks  of  the  Napier  Range  consist  of  ci-ys.ali.'.  n  lime- 
stones, and  have  been  classed  by  the  late  Mr.  E.  T.  Hardn  ;in  as 
Lower  Carboniferous.  The  rocks  strike  in  a  north-west  and  south- 
east direction,  whilst  the  individual  beds  dip  at  an  angle  of  about 
20  degrees  to  the  south-west  ;  the  lower  or  basal  beds  consist  of 
limestone  conglomerates  containing  fragments  and  boulders  of  the 
schistose  and  granitic  rocks,  which  underlie  them  uncomformably. 

The  Narlarla  lead  leases  are  situated  at  the  top  of  the  rango 
upon  the  south  side  of  tJie  Barker  gorge. 

The  ore  deposits  consist  of  two  small  parallel  iron-stained  blow, 
of  carbonate  of  lead  about  20  chains  apait,  whilst  the  limestone 
country  between  is  found  to  contain  small  stains  of  carbonate  ot 
copper,  which  apparently  give  rise  to  the  belief  that  the  lodes  ran 
in  a  north  and  south  direction. 

These  blows,  upon  development,  p'-cved  to  be  small  veins  of 
lead  ore,  following  the  bed  of  the  rocks,  the  caps  of  which  have 
fallen  over,  thus  maki-ig  a  considerable  surface  show. 

The  south  blow,  from  which  some  high-grade  ore  was  obtained 
at  the  surface,  was  found  upon  sinking  to  ])ass  into  iron  pyrites 
with  little  or  no  lead  at  a  depth  of  8ft.  or  9ft. 

The  north  blow  is  better  defined,  and  of  slightly  greater  length. 
Th'e  ore  at  the  surface  is  iron  and  copper-stained  carbonate  of  lead, 
but  this  passes  rapidly  into  sulphides  at  water  level  (20ft.)  :  ai 
this  depth  there  is  a  well-defined  vein  of  galena,  about  two  feet  in 
thickness,  the  rest  of  the  lode  carrying  a  consi.ierable  quantity  of 
zinc  and  iron  pyrites. 

There  are  a  good  uumber  of  tons  of  fair  ore  in  sight  here,  but 
the  cost  of  mining,  transport,  and  tz-eatment  is  too  great  to  allow 
the  deposits  to  be  payable,  more  especially  as  the  lodes  give  no 
indication  of  continuity,  either  horizontally  or  vertically. 

The  following  are  the  i-sults  of  assays  of  samples  of  ore  from 
the  Napier  Range  (Nailarla  Hills)  recently  made  in  the  Geological 
Survey  Laboratory. 


No. 

Locality. 

Nature  of 
Ore. 

Lend. 

Copper. 

Zinc. 

Gold. 

Silver. 

2352 
2353 
2354 

Narlarla 
Do. 
Do. 

Oxide 

Sulphide  ... 
Transition 

42-39% 
13-94% 
39-66% 

4-43% 
0-42% 
0-52% 

4-47% 
40-83% 
1-34% 

per  ton. 
3  grains  ... 

Nil  

Trace 

per  ton. 

4-  4  ozs. 

3-3  ozs. 

5-  0  ozs. 

80 


NORTH-WEST  DIVISION. 

ROEBOURNK., 

Lead  ore  is  said  to  have  been  raised  from  this  district,  but  no 
particulars  about  it  are  available. 

AsHBURTON  District. 

UAROO. 

The  rocks  of  this  district  consist  of  crystalline  schists  asso- 
ciated with  granitic  ^eiss  ;  they  form  a  belt  of  about  50  miles 
in  width,  which  has  been  traced  in  a  north  and  south  direction  for 
some  150  miles.  The  granite  gneiss  apparently  rises  to  the  surface 
along  the  crests  of  anticlinal  folds,  along  the  flanks  of  which  lie 
very  much  contorted  crystalline  schists.  These  schists  often  occupy 
basin-like  depressions  in  the  gneiss,  and  are  apparently  unc.om- 
formable  to  the  latter. 

The  ore  deposits  of  Uaroo  occur  in  the  ciystalline  schists,  which 
have  a  north-westerly  strike,  and  a  steep  dip  to  the  eastward.  The 
ores  consist  of  carbonates  and  red  oxide  of  copper  associated  with 
argentiferous  lead  ores. 

Rainbow  Reward  Lease,  M.L.  3.— The  deposit,  according  to 
report,  consists  of  a  copper-bearing  quartzite  (?)  which  has  been 
faulted,  and  along  the  line  of  which  argentiferous  lead  ores  have 
been  introduced.  Some  very  nice  bunches  of  ore  have  been  taken 
out  from  near  the  surface,  and,  according  to  the  official  returns, 
the  property  has  produced  56.90  tons  of  ore,  of  a  total  value  of 
£429  (up  to  the  end  of  1906). 

This  property  has  recently  been  taken  up  again,  and  is  now 
being  prospected  by  a  small  company. 

A  sample  of  carbonate  of  lead  ore  from  near  the  Rainbow 
Reward  was  recently  assayed,  with  the  following  results  :— Lead, 
61.86  per  cent.  ;  copper,  0.18  per  cent.  ;  zinc,  0.77  per  cent.  ;  silver, 
5.4oz.  per  ton  ;  gold,  17grs.  per  ton. 

Tr^?sion^s.  — Silver-lead  ore  occurs  here  in  association  with  the 
copper  deposits. 

Table  of  assays  made  in  the  Geological  Survey  Laboratory  of 
samples  of  lead-copper  ore  from  the  Mt.  Stuart.  District,  Ashburton 
Goldfield  :— 


No. 

Copper. 
Per  cent. 

Lead. 
Per  cent. 

Silver. 
Ozs.  per  ton. 

Gold. 
Ozs.  per  ton. 

1483 

4-10 

16-72 

1-77 

0-02 

1484 

8-44 

407 

0.63 

0-10 

1485 

7-63 

17-40 

1-69 

008 

1486 

1-16 

3-67 

008 

008 

1487 

16-88 

8-92 

0-73 

0-12 

For  results  of  more  assays  see  page  86. 
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SOUTH-WEST  DIVISION. 

Northampton  District. 

The  mining  centres  of  Geraldine,  Northampton,  Narra  Tarrn, 
Oakagee  are  all  situated  within  the  Northampton  Mineral  District. 
The  general  description  of  the  coimtiy  and  of  the  lodes  is  the  same 
in  each  case,  whilst  these  latter  are  identical  in  mode  of  occurrence 
with  those  in  which  the  copper  deposits  occur,  and  in  many  eases 
both  lead  and  copper  are  found  to  occur  in  the  same  lode,  for  a 
general  description  of  which,  etc.,  see  page  31,  under  "Copper." 

The  following  are  such  particulars  as  are  available  concern- 
ing the  various  lead  mines  in  the  Northampton  Mining  district. 
Most  of  them  have  been  abandoned  for  many  years,  and  the  par- 
ticulars are  necessarily  very  meagre. 

Geraldine  Lead  Aline,  Block  No.  1,  40  miles  north  of  North- 
ampton. It  was  worked  from  1857  to  1878,  during  wliich  period  a 
considerable  quantity  of  lead  ore  was  raised  and  dressed.  In  the 
very  early  days  smelting  was  attempted,  but  this  proved  a  failure, 
so  the  ore  was  shipped  from  Port  Gregory.  Owing  to  incomplete 
records  having  been  kept  in  the  past,  the  exact  quantity  of  ore 
raised  from  the  property  cannot  be  estimated. 

Some  extremely  nch  ore  was  raised  in  the  early  days  of  the 
mine  from  a  lode  said  to  consist  of  nearly  three  feet  of  almost  solid 
galena  ;  the  owners  had  many  difficulties  to  contend  with,  however, 
principally  the  fact  that  the  main  shaft  was  sunk  right  in  the  bed 
of  the  river,  and  the  mine  was  continually  being  flooded. 

The  general  strike  of  the  lode  is  about  north-north-east,  with  a 
steep  underlie  to  the  west;  the  country  being  a  gametiferous  gneiss. 

The  lode  has  been  opened  up  to  a  depth  of  320ft.  on  the  un- 
derlay—about 260ft.  vertical— and  a  good  deal  of  work  has  been 
done  on  it.  From  reports  it  would  appear  that  the  lode,  though 
larger,  has  decreased  considerably  in  value  at  a  deptlj. 

North  Geraldine  Lead  Mine,  Location  4.— Situated  about  one 
and  a  half  miles  east  of  the  Geraldine.  The  property  was  never 
worked  to  any  great  extent,  and  was  abandoned  about  the  same 
time  as  the  Geraldine.  The  workings  are  only  down  about  50ft., 
and  the  lode  is  said  to  have  been  about  20ft.  in  width,  and  to  have 
carried  on  the  average  about  10  per  cent,  of  galena. 

South  Geraldine  Lead  Mine,  Location  9  (about  two  miles  south 
of  the  Geraldine).— This  property  was  abandoned  about  20  years 
ago,  when  the  fall  in  price  of  lead  took  place.  It  has  only 
been  opened  up  to  a  depth  of  about  60ft.,  but  about  500  tons  of 
very  rich  ore  are  said  to  have  been  taken  out,  and  the  lode  is  re- 
ported to  have  been  very  high  grade.    This  property  was  worked 
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again  in  1886,  when  it  is  reported  to  have  produced  6.4  teas  ot  ore, 
of  a  total  value  of  £44.86. 

Lady  Florence  Lead  Mine,  Location  2. — About  a-  mile  lower 
down  the  river  than  the  Geraldine  ;  was  originally  the  property  of 
the  Geraldine  Co.  There  was  apparently  a  large  well-defined  lode 
in  the  lease,  which  was  worked  from  a  number  of  shafts  to  a  depth 
of  60ft.  to  80ft. 

Lady  Maude  Lead  Mine.— This  property  has  been  worked  to  a 
depth  of  about  50ft.,  and  some  60  tons  of  galena  are  said  to  have 
been  raised. 

Location  No.  7  Lead  Mine. — Owned  by  the  Wanerenooka  Com- 
pany. It  was  worked  from  1888  to  1890,  and  is  said  to  have  yielded 
about  700  tons  of  ore.  The  deepest  workings  are  only  down  40ft. 
to  50ft.,  but  the  lode  is  said  to  have  been  very  rich. 

Two  Sisters  Lead  Mine. — These  two  leases  were  originally  held 
and  worked  by  the  Geraldine  Co.,  who  opened  up  the  lode  at  various 
points  for  a  distance  of  about  half  a  mile.  The  deepest  workings 
were  from  60ft.  to  70ft.,  and  the  lode  appears  to  have  been  from 
10ft.  to  15ft.  in  width,  carrying  small  bunches  of  rich  lead  ore. 

Four  Mile  Pool  Lead  Mine. — This  property  was  on  Avhat  was 
probably  the  continuation  of  the  Two  Sisters  lode  ;  only  a  little 
work  of  a  pi'ospecting  nature  has  been  done  on  it. 

Mary  Spring  Lead  Mine.  — OrigmaWy  worked  by  the  Geraldine 
Company.  Two  parallel  lodes  have  been  worked  on  this  block  to  a 
depth  of  about  75ft.,  and  apparently  a  large  quantity  of  ore  was 
raised  and  dressed  at  the  Geraldine  plant. 

Lady  Tilly  Lead  Mine.— Yery  little  work  has  been  done  on  this 
block,  but  about  120  tons  of  ore  are  said  to  have  been  shipped 
from  it. 

Wheal  Lily  Lead  Miwe.  — Situated  about  three  miles  east  of 
the  Geraldine.  There  are  a  number  of  old  shafts  on  the  lease, 
and  all  the  ore  has  been  worked  out  to  the  surface,  and  the  shafts 
have  fallen  in.  The  lode  appears  to  have  been  of  good  size,  and 
some  nice  ore  was  shipped. 

Northampton  (including  Oakagee  and  Narra  Tarra). 

Gray's  Lead  Mm^-.  — Situated  upon  Freehold  Block  29,  about  a 
mile  to  the  north-east  of  White  Peak  Railway  Station.  The  lode, 
which  is  traceable  on  the  surface  for  a  considerable  distance  north 
and  south,  has  been  opened  up  to  a  depth  of  about  40ft.,  and  a 
considerable  quantity  of  ore  is  said  to  have  been  raised  about  40 
years  ago. 

Gelirah  Lead  and  Copper  Mine.  —  Situated  on  Block  328,  about 
12  miles  north  of  Geraldton.    There  are  two  parallel  lodes  on  the 
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property,  the  eastern  one  carrying  copper  ore,  and  the  western  one 
galena  associated  with  zinc  blende  and  iron  pyrites.  This  lode 
strikes  north-east  and  south-west,  and  dips  to  the  east  ;  it  has  be^u 
traced  on  the  surface  for  a  distance  of  about  600ft.,  and  has  been 
opened  up  to  a  shallow  depth  by  a  number  of  shafts.  A  consider- 
able quantity  of  lead  ore  is  said  to  have  been  raised  orior  to  1860. 
when  the  mme  was  shut  down";  it  was  reopened  again  for  a  short 
period  in  1872. 

Oakagee  Lead  Mine,  Freehold  Block  311  (16  miles  from  Gerald - 
ton).  — The  lode,  which  caiTies  a  considerable  quantity  of  pyriies 
mixed  with  galena,  strikes  about  north-north-east,  and  underlies 
steeply  to  the  west.  It  has  been  opened  up  by  means  of  two  shafts 
40ft.  deep,  and  though  it  has  only  been  worked  on  a  small  scale, 
is  said  to  have  produced  several  hundred  tons  of  ore  prior  to  1870, 
when  it  was  closed  down.  The  lode  is  large,  but  not  well  defined, 
consisting  of  hard  quartzite  and  granitic  schist  throughout  which 
were  found  bunches  and  veins  of  galena  and  iron  pyrites. 

McGuire's  Lead  Mine.  — On  Block  832,  25  miles  from  Gerald- 
ton.  It  was  originally  opened  by  the  Melbourne  and  Champion 
Bay  Smelting  Co.,  who  had  works  on  the  lease,  but  these  have  long 
since  been  demolished. 

One  shaft  has  been  sunk  to  a  depth  of  60ft.  and  one  30ft., 
and  there  are  also  several  small  pits  and  trenches,  all  being  on  a 
lode  which  evidently  carried  a  considerable  quantity  of  copper 
mixed  with  the  lead. 

Kobijawanna  Lead  Mine,  about  half  a  mile  to  the  north  of 
McGuire's.  The  lode  has  been  opened  up  by  a  series  of  small  shafts 
and  pits,  and  in  places  show  a  nice  body  of  carbonate  ore.  The 
property  was  abandoned  in  1872. 

Narra  Tuna  Lead  Mine,  Freehold  Blocks  42,  336,  etc.— The 
pnjperty  formerly  belonged  to  the  Melbourne  and  Champion  Bay 
Mining  and  Smelting  Co.,  but.  is  now  in  the  hands  of  the  Fremantle 
Smelting  Co.,  who  are  at  present  doing  some  development  work  on 
it.  There  are  said  to  be  several  lines  of  lode  on  the  property,  but 
most  of  the  work  is  on  the  western  one.  A  good  vertical  shaft  was 
sunk  to  a  depth  of  180ft,,  and  levels  put  in  at  60ft.,  120ft.,  and 
180ft.;  owing  to  the  fact  that  this  shaft  was  on  the  wrong  side  of 
■the  lode  it  was  proposed  to  sink  another  to  cut  it  (the  lode)  at 
about  300ft.,  after  this  was  sunk  about  150ft.  the  mine  was  aban- 
doned and  remained  so  until  the  present  owners  started  work  on 
it.  A  lot  of  work  was  done  in  the  old  days,  and  an  extensive  plant 
and  smelting  furnaces  were  erected.  The  main  lode  is-  said  to  have 
been  large,  with  bunches  and  veins  of  galena  in  •  it.  During  the 
period  the  mine  was  worked— 1870  to  1884— it  is  said  to  have  pro- 
duced £30,000  worth  of  ore.  . 
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Norman's  Well  Lead  Mine. — About  seven  miles  from  North- 
ampton, on  the  Narra  Tarra  road.  The  lode  is  said  to  have  been 
well  defined  and  of  fair  size,  and  runs  north-east  and  south-west, 
with  an  underlie  of  about  60  degrees  to  the  north-west.  Several 
shafts  were  put  down  to  depths  up  to  80ft.,  and,  judging  from 
appearances,  a  good  deal  of  work  seems  to  have  been  done. 

Ehys  Lead  Mine,  Freehold  Block  436. — A  small  lead-bearing 
lode  has  been  opened  up  here,  and  a  little  work  done  on  it  dow^ 
to  about  50ft. 

Woomboaro  Lead  Mine,  Blocks  325,  9.  A  lead  lode  runs 
through  these  blocks  on  the  western  side  of  a  greenstone  dyke.  A 
series  of  shallow  pits  and  trenches  have  been  sunk  on  it,  but  not 
much  beyond  this,  and  the  mine  was  abandoned  years  ago. 

Baddera  Lead  Mine,  Block  1472.  — Two  parallel  lodes  exist  on 
this  property,  running  in  a  north-west  and  south-east  direction, 
and  dipping  steeply  to  the  north-west.  These  vary  in  thickness 
from  six  inches  to  eight  feet,  and  contain  veins  and  bunches  of 
lead  ore  so  pure  that  the  677  tons  of  which  a  record  has  been  kept 
averaged  72  per  cent.  Most  of  the  work  has  been  done  at  the  south 
end  of  the  lease,  where  the  lode  has  been  worked  to  a  depth  of 
about  100ft.  ;  at  the  north  end  it  has  been  opened  up  to  a  depth 
■of  72ft. 

The  property  was  discovered  in  1873,  and  worked  for  about 
10  years,  since  when  little  has  been  done  on  it.  It  now  belongs  to 
the  Fremantle  Smelting  Co.,  who  are  at  present  opening  up  the 
inine  again. 

Wheal  May  Lead  Mine,  M.L.  20.  — Situated  about  a  mile  and  a 
quarter  south  of  the  Baddera.  The  lode  runs  about  north-eaji  and 
south-west,  and  averages  about  18  inches  in  thickness.  It  has  been 
opened  up  to  a  depth  of  90ft.  and  a  good  deal  of  work  has  been 
done.  The  property  has  been  abandoned  for  many  years,  but  dur- 
ing the  early  years  of  its  existence  2,200  tons  of  ore  are  said  to 
have  been  raised,  and  to  have  realised  £14  per  ton. 

Wheal  Ellen  Lead  Mine,  Block  1164. — The  property  of  the 
Fremantle  Smelting  Co.  The  lode  has  the  usual  north-easterly  and 
south-westerly  strike,  with  a  dip  to  the  north-west.  It  has  been 
opened  up  to  a  depth  of  160ft.,  and  for  a  length  of  1,200ft.,  and 
there  is  said  to  have  been  one  shoot  of  ore  over  300ft.  in  length. 
The  mine  Avas  first  opened  in  1872,  and  was  vigorously  worked  for 
about  10  years,  during  which  period  it  is  estimated  that  £16,000 
worth  of  ore  was  raised. 

Uga  Lead  Mine,  M.L.  6.  — This  lease  has  been  worked  to  a  depth 
of  75ft.,  and  a  good  deal  of  ore  has  apparently  been  raised  from 
it.  It  was  worked  first  in  1873,  and  abandoned  after  a  few  years. 
The  lode  is  said  to  have  been  of  large  size. 
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Strickland's  Mine,  Block  326.— This  block  adjoins  the  Ui>a  on 
the  south,  and  the  workings  are  on  the  same  line  of  lode  ft  has 
been  worked  to  a  depth  of  75ft.,  and  is  said  to  have  yielded  a  fair 
amount  of  ore.  The  lode  in  the  bottom  Avorkings  is  said  to  have 
consisted  of  about  two  feet  of  almost  solid  galena. 

Nooka  Lead  Mine,  M.L.  7.-The  lode  here  has  been  opened  up 
to  a  depth  of  90ft.,  but  most  of  the  work  consists  of  opencuts  and 
underlay  shafts.  The  mine  was  worked  in  the  later  seventies,  and  is 
said  to  have  produced  about  1,000  tons  of  ore.  A  large  percentage 
of  zmc  blende  is  found  with  the  lead  ore,  some  good  bodies  of  which 
are  said  to  still  exist  below  water. 

Chiverton,  M.L.  8. -This  block  is  on  the  south  end  of  the  Nooka 
Lease,  and  the  same  lode  has  been  worked,  as  well  as  a  second  one 
a  little  to  the  west.  The  workings  only  extend  to  about  40ft.  or 
50ft.  m  depth,  and  not  much  appears  to  have  been  done.  There 
IS  a  good  deal  of  zinc  blende  on  the  damps,  but  apparently  it  is 
not  in  sufficient  quantity  to  pay. 

Kirton's  Lead  Mine,  M.Ls.  1,  2,  3. -These  leases  were  originally 
known  as  Kirton's  and  West  Wheal  Virgin,  and  upon  them  a  line 
ot  lode  was  opened  up  for  a  distance  of  half  a  mile,  there  hem<r 
three  main  shoots  in  this  length  ;  these  have  been  worked  to  depths 
of  from  100ft.  to  160ft.  In  the  central  lease  the  lode  is  said  to 
have  been  crosscut  for  a  distance  of  30ft.  without  any  walls  being 
encountered;  it  was,  however,  very  low  grade.  The  mine  was 
worked  from  1873  to  1884,  and  was  veiT  rich  in  places.  The  lode 
material  is  highly  siliceous,  and  carries  galena  in  veins  and  bunches. 

Yiapa  Lead  Mine,  M.L.  5. -About  6  miles  north  of  Northamp- 
ton. The  lode,  which  runs  along  the  eastern  side  of  a  greenstone 
dyke,  is  said  to  have  been  about  three  feet  in  width,  and  veiy  rich 
m  plaxtes.  It  has  been  opened  up  to  a  depth  of  about  90ft^  and 
is  said  to  have  produced  some  500  to  600  tons  of  galena. 

Iga  Lead  Mine,  M.L.  4.-Very  little  work  appears  to  have  been 
done  on  this  lease,  but  it  is  reported  that  some  400  tons  of  ore  were 
shipped  from  it. 

Ukkerheri  Lead  Mine.—This  property  was  worked  in  the  early 
days,  and  the  lode  was  opened  up  to  a  depth  of  only  about  30ft. 
Very  little  ore  is  said  to  have  been  raised. 

Alma  Lead  Mine,  M.L.  51.- The  lode  on  this  block  is  said  to 
have  been  about  three  feet  in  thickness,  and  to  have  been  proved  on 
the  surface  by  means  of  pits  and  trenches  for  a  distance  of  1,300ft 
It  was  worked  to  a  depth  of  42ft.,  and  is  said  to  have  yielded  28 
tons  of  ore. 

There  are,  in  addition  to  the  above,  one  or  two  other  mines  in 
•which  lead  ore  has  been  found—principally  associated  with  copper 
ore— but  which  have  not  been  worked  for  lead. 


86 


TaUe  of  Assays  made  in  the  Government  Survey  Laboratory 
of  Samples  of  Northampton  Lead  Ores. 


Parts  per 
100. 

Ozs.  per 
ton. 

No. 

Mine. 

Locality. 

Nature  of  Ore. 

Copper. 

Lead. 

i 

'o 

1)72 

? 

1559 

Geraldine... 

3281 

Landers  ... 

3943 

3944 

do. 

3945 

do. 

3930 

Narra  Tarra 

3931 

do. 

3941 

do.        ...  1 

3942 

do. 

4135 

do. 

3927 

do. 

3928 

do. 

3929 

do. 

M.183 

Nooka 

4134 

McGuir«s... 

3214 

(Commonage) 

3215 

do. 

Nortliiuupton 
Geraldine  . . . 
Narra  Tarra... 

do. 

do. 

do. 

do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 

Northampton 
Oakabella 
Northampton 
do. 


Galena  ana  t^uui  V/;  .. 
Pyromorphite 

Cerussite   

Cerussite  and  quartz 

do.  do.  .. 

Galena,  cerussite  and  quartz 
Galena,  blende,  quartz  and 

granite 
Cerussite,  galena  and  quartz 

do.  do. 
Cerussite  and  quartz 

Galena  and  quartz  

Galena,  cerussite  and  quartz 

do.  do. 

do.  do. 
Clialcopyrite,  galena  and 
quartz 

Galena,  chalcopyrite  and 
quartz 

Pyrites,  pyromorphite, 

galena.,  quartz 
Cerussite,  quartz  


Nil 
Nil 


5-34 


62-  0 
66-9 
50-7 
.54-0 
64-1 
59-30 

39-60 

52-40 

44-30 

59-50 

46-7 

51  0 

63-  2 
8-60 


1-75  39-5 
12-27 


Nil 
0-25 
0-45 
0-72 

2-  41 

0-  16 

1-  38 

3-  76 
0-98 
Nil 
0-57 
0-73 
2  94 
Nil 

Nil 

0-54 


43-84  0-55 


Nil 
Trace 
Trace 
Trace 
Traoe- 

Nil 

Nil 

Trace- 
Trace 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 
Trace- 
Trace 


Nooka  Mme.— Average  sample  of  ore  from  dump :— Lead,  12.ia 
per  cent.  ;  zinc,  18.19  per  cent.  ;  copper,  1.04  per  cent.  ;  silver,  niL 
Ore  consisted  of  quartz  with  blende,  galena,  etc. 


Statement  of  Lead  0^ 


raised  from  some  of  the  Northampton 
Mines. 


Name  of  Lease. 


Baddeia  No.  1 
Do. 

Baddera  No.  2 
Do. 
Do. 
Do. 

Uga  No.  1  South  .. 
Do. 
Do. 

Uga  No.  2  South  .. 

Do. 
Wheal  Ellen 

Yiapa   

Baddera  and  South 
Different  Mines 


Uga 


Date. 

Tons  of  Ore. 

Total  Value. 

1 

1883 

4000 

299-3. 

1884 

29-70 

172-6. 

1884 

14-45 

67  2. 

1885 

26-50 

103-7 

1886 

0-40 

2-5 

1891 

118-00 

76G-4 

1883 

163-25 

1,218-7 

1884 

51-95 

277-8 

1885 

174-00 

965-5 

1883 

13-30 

80-8 

1884 

2-20 

10-70^ 

1883 

0-20 

1-80 

1885 

88-60 

444-5 

1884 

143-70 

789-0 

1890 

74-15 

483-4 
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MUNDIJONG. 

Mundijong  Silver  and  Lead  Mine.-Uhe  deposit  which  is  at 
present  being  worked  here  occurs  in  a  belt  of  highly  inclined 
weathered  schists  near  the  foot  of  some  granite  ridges  forming  part 
of  the  Darling  Range. 


The  lode  is  a  strong  body  of  quartz  trending  a  little  north  of 
north-west,  and  can  be  traced  on  the  surface  for  a  considerable 
distance.  Scattered  through  the  quartz  are  dabs  and  bunches  of 
galena  and  zmc  blende. 


A  shaft  has  been  sunk  on  this  to  a  depth  of  80ft.  to  90ft.,  and 
a  httle  work  has  been  done  at  the  30ft.  and  70ft.  levels  ;  a  winze 
has  also  been  sunk  a  further  distance  of  about  30ft.  At  the  70ft. 
level  a  crosscut  has  been  put  through  the  lode,  which  here  consists 
of  sixteen  feet  of  almost  solid  quartz,  with  strings  and  dabs  of 
galena  and  blende.  In  the  Mdnze  there  is  some  pretty  dense  blende, 
and  a  little  galena. 

As  far  as  at  present  opened  up  the  lode  contains  very  little 
pure  galena  or  blende  that  could  be  hand-picked  for  sale,  but  would 
require  dressing  and  concentrating  to  obtain  a  marketable  product. 

There  is  veiy  little  silver  associated  with  the  galena,  and  less 

gold. 


Analysis  of  Mundijong  Ore  made  in  Geological  Survey  Laboratory. 


No. 

Description  of  Ore. 

Lead, 
per  cent. 

Zino, 
per  cent. 

Copper, 
per  cent. 

Silver, 

ozs. 
per  ton. 

Gold, 
ozs. 
per  ton. 

2974 

Gossan,  quartz  with  cerussite, 
galena,  blende,  etc. 

1-80 

3-55 

0-29 

0-75 

Trace 

Quartz  with  blende,  galena  and 
pyrites 

7-54 

15-46 

0-15 

0-45 

Trace 

2976 

Blende,  quartz  and  galena 

4-63 

43-75 

Nil 

0-75 

Trace 

2977 

Quartz,  blende  and  galena 

9-53 

23-49 

Nil 

1-95 

Trace 

2978 

Quartz,  galena  and  blende 

12-64 

7-63 

0-40 

3-30 

Trace 

■2979  j 

Quartz,  blende  and  galena  ... 

4-94 

19-28 

Trace 

0-95 

Trace 

rhe  following  table  shows  the  results  of  some  assays  (other 
those  already  referred  to)  made  in  the  Departmental  Labora- 
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tory  of  samples  of  lead  ore  received  froDi  time  to  time  from  various 
localities  within  the  State  : — 


Locality.  j 

1 

Description  of  Ore. 

Lead, 
per 
cent. 

Copper, 
per 
cent. 

Gold, 
ozs. 
per 
ton. 

1 

Silver, 

OZS'. 

per 
ton. 

Panton  Eiver ,  Kiinberley . . .  j 
Hall's  Creek         do.      ...  1 
Tambourali,  Pilbara 

Do.  do. 

Do.  do. 

Do.  do. 
Aiidover,  West  Pilbara 
Balla  Balla,  Pilbara 

Do.  do. 
Mallina,  West  Pilbara  ... 
Mt.  De  Courcy,  Ashburton 

Do.  do. 
IVEt.  Edith,  Asliburtou  ... 

Do.  do. 
Mt.  Stuart,  A.sliburton  ... 
Uaroo,  Asliburton  

Do.  do  

Do.  do  

Yannarie  Eiver,  North- West 

Do.  do. 
Gorge  Creek,  Ashburton 

Do.  do. 
Geraldine,  North-West  ... 

Yalgoo,  Yalgoo   

Coolgardie,  Coolgardie  ... 
Horseshoe,  Peak  Hill 

Galena   

Galena  and  quartz   

Cerussite,  etc  

do.   

Galena   

do  

Galena  and  quartz   

?   

?   

Galena   

do  

do  

?   

?  ..   

?   

Cerussite,  etc.   

do.   

do.   

Galena   

do  

Cerussite,  etc  

do.   

Pyroniorphite   

Galena  and  ferruginous  quartz 

Galena  

Galena  and  quartz   

70-0  ! 

52-2  I 

43-3  ! 

60-1 

64-5 

68-8 

52-5 

63-5 

23  8 

58-4 

75-0 

74-2 

63-9 

30-8 

40-6 

25-7 

69*2 

23-5 

73-0 

52-8 
55-3 
62-5 
14-9 
78-6 
4-3 

Nil 

m 

Nil 
Nil 
Nil 
Nil 

•10 
1-47 

Nil 
Nil 
Nil 
Trace 
3-80 
Nil 

•fid 

Nil 
Trace 
1-30 
•65 

1  ^83 
Nil 

Nil 
Nil 

■Nil 
Nil 
•736 
Nil 
Trace 
Trace 
•040 
Trace 
Trace 
Trace 
Nil 
Nil 
Trace 
Nil 
•040 
Trace 
•040 
Trace 
•040 
•014 
•162 
•064 
Nil 
1-850 
Nil 

26-60 
11-80 
22-69 
88-31 
68-75 
75-07 
2-10 
19-40 
13-80 
24-40 
9-95 
2^45 
2-70 

16-  95 
1*05 
1-55 

17-  60 
•80 

5*80 
6-80' 
8-62 
4-37 

Nil 

20-65 
143-10 

20-15 

Two  further  samples  from  Uaroo,  assayed  at  the  Fremantle 
Smelting  Works,  yielded :- Lead,  67.8  per  cent.;  silver,  IG.lozs.  per 
ton  ;  and  lead,  67.3  per  cent. ;  silver,  18.3ozs.  per  ton. 

The  following  table  shows  the  amount  of  lead  ore  repoi^ed  to 
the  Mines  Department  since  1899  : — 


Centre. 


Ashburton  . 
Victoria 
Northampton 
Do. 

Narra  Tarra  . 


Name  and  No.  of  Lease 


Rainbow  Mine  M.L.  3 
Alma  51  ... 
Yiapa  02 

Lady  Maude  54,  etc. 
Locality  generally 
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The  following  table  shows  the  total  amount  of  lead  ore  entered 
for  export  up  to  the  end  of  1899  :  — 

Lead  Ore  (Northampton  Mineral  Field). 


Year. 


Quantity. 


Value. 


tons. 

1850  

5-00 

55-00 

1851   

1852   

1853   

4-00 

1854   

1855   

25-00 

25000 

1856   

1857   

1858   

1859   

13-50 

135  00 

1860   

98-50 

985-00 

1861   

7900 

79000 

1862   

900 

90  00 

1863   

230-00 

2,300-00 

1864   

80-00 

80000 

1865   

703  00 

8,43600 

1866   

273-50 

3,28200 

1867   

90200 

10,82400 

i8f;8   

1,100-50 

13,206-00 

1869   

699-50 

8,394-uO 

1870   

1,20950 

14,51400 

1871   

420  00 

5,040-00 

1872   

364-00 

4,36800 

1873   

965-50 

11,586-00 

1874   

2,143  75 

25,725-00 

1875   

2,289-00 

27,468-00 

1876   

2,191-50 

26,298  00 

1877   

3,955-50 

47,466-00 

1878   

3,617-50 

43,410-00 

1879   

2,775-00 

33,300  00 

1880   

1,921-00 

15,368-00 

1881   

1,40050 

11,204-00 

1882   

1,793-50 

14,348  00 

1883   

1,038-00 

7,266-00 

1884   

69600 

4,872  00 

1885   

465  00 

3,25500 

1886   

611-00 

4,277-00 

1887   

471-00 

471000 

1888   

53200 

5,320-00 

1889   

25000 

2,50000 

1890 

21350 

2,135-00 

1891   

25  00 

250-00 

1892 

29-75 

±ou  uu 

1893          ...  ... 

1894   

1895   

1896   

1897   

4-00 

1898   

5-00 

33  00 

1899   

16-00 

96-00 

Total 

33,617-00 

364,514-00 
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ZINC. 

The  following  are  the  principal  commercial  ores  of  zinc  and 
their  chief  physical  properties  :  — 

Blende  {Sphalerite). — Sulphide  of  zinc,  ZnS.  Zinc— 57  to  67 
per  cent.  Crystallised  or  massive,  cleavable,  granular  to  compact. 
Yellow,  brown,  or  black,  transparent  to  opaque.  Soft  and  brittle. 
Sp.  Gr.  4.0.    Is  the  commonest  ore  of  zinc. 

Zinkite.  — Oxide  of  zinc.  ZnO.  Zinc  74  to  80  per  cent. 
Rarely  crystallised,  usually  massive,  granular,  or  foliated.  Deep 
red  to  orange,  translucent.    Soft  and  brittle.    Sp.  Gr.  5.6. 

Smithsonite. — Carbonate  of  zinc.  ZnCOg.  Zinc— 42  to  52 
per  cent.  Crystallised  or  massive,  granular,  or  earthy,  also  stalac- 
titie.    White  or  tinted,  translucent.    Hard  and  brittle,    Sp.  Gr.  4.4. 

Willemite. — Silicate  of  zinc.  Zn^SiO^.  Zinc  48  to  58  per 
cent.  Crystallised,  massive,  compact,  or  fibrous.  White  or  tinted, 
transparent  to  opaque.    Hard  and  brittle.    Sp.  Gr.  4.0 

As  far  as  official  records  show,  zinc  has  never  been  worked  in 
any  part  of  Western  Australia.  It  has,  however,  been  known  for 
many  years  to  occur  associated  with  certain  lead  ores,  especially 
those  of  Northampton  and  Mundijong. 

At  Northampton,  zinc  blende  has  been  found  in  fair  quantity 
associated  with  the  lead  ore  in  the  following  mines  :—(!),  Wheal 
Ellen  ;  (2),  Nooka  ;  (3),  Uga  ;  and  in  the  case  of  the  Nooka  and 
Uga  mines  is  stated  to  be  present  in  such  quantity  that  under 
favourable  circumstances  it  would  probably  pay  to  work  in  con- 
junction with  the  lead  ores. 

An  average  sample  of  the  ore  from  the  dump  on  the  Nooka 
mine  gave,  on  analysis  in  the  Geological  Survey  Laboratory,  the 
following  results  : — Lead,  12.13  per  cent.  ;  zinc,  18.19  per  cent. ; 
copper,  1.04  per  cent. ;  silver,  nil.  Ore  consists  of  quartz  with 
blende,  galena,  etc.  The  zinc  blende  in  this  ore  is  strongly  cadmium 
bearing. 

A  description  of  the  lead  zinc  deposit  at  Mundijong  will  be 
found  under  "Lead,"  on  page  87,  where  a  list  of  assays  of  several 
samples  of  the  ore  will  also  be  found.  No  ore  has  been  treated 
so  far  from  this  property,  and  it  is  still  in  the  prospecting  stage. 

Zinc  blende  is  frequently  found  in  small  quantities  in  the 
auriferous  lodes  and  quartz  reefs  throughout  almost  the  whole 
State.  In  the  Lady  Gladys  Mine  at  Mulline  it  occurs  in  fair-sized 
pockets  associated  with  iron  pyrites.  At  Murrin  Murrin  it  is  found 
associated  in  considerable  quantity  with  the  copper  ore  in  the  Rio 
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Tiuto  Mine,  and  at  Croydon  (N.W.)  it  also  occurs  associated  with 
copper  ores,  e.g.,  in  the  Evelyn  Copper  Mines. 

Zinc  has  also  been  reported  as  occurring  in  small  quantity  at 
the  followino:  places  : — 


Divis'Oii. 

Cetitre. 

Nature  of  occurrence. 

North-West  ... 

Yandieoogina 

Smithsonite  with  copper  ore 

•Central 

Kalgoorlie  . . . 

In  small  quantities 

in  auriferous 

quartz  reefs 

Coolgardie  . . . 

do.  do. 

do. 

Laverton  ... 

do.  do. 

do. 

Lawlers 

do.  do. 

do. 

Eucla 

Norseman  ... 

do.  do. 

do. 

Wilson's  Patch  ... 

Small  pocVets  in  quartz  reef 
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ANTIMONY    AND  BISMUTH. 

Antimony. 

The  most  important  source  of  commercial  antimony  is  the  sul- 
phide stibnite  ;  three  oxidised  ores,  however,  occur  at  times  in 
sufficient  quantity  to  constitute  valuable  ores.  The  following:  is  a 
brief  description  of  these  four  minerals:  — 

Stibnite. — Trisulphide  of  antimony,  SbgS,.  Antimony,  71 
per  cent.  Coarsely  or  finely  crystallised,  massive  or  granular.  Lead 
coloured  and  brilliant  or  iridescent  ;  opaque.  Very  soft  and  easily 
fns5ib]e.    G.,  4.6. 

Kermesite. — Oxy&ulphide  of  antimony,  Sb,SaO.  Antimony, 
75  per  cent.  Usually  crystallised.  Red,  opaque,  brilliant  lustre. 
Very  soft,  sectile.    G.,  4.5. 

Valentinite. — Trioxide  of  antimony,  SbgOg.  Antimony,  83 
per  cent.  Crystallised  or  massive,  granular.  Brilliant  lustre  ; 
white,  pink,  or  gi-ey  ;  translucent.    Soft.    G.,  5.6. 

Cervantite. — Tetroxide  of  antimony  SbgO^.  Antimony,  79 
per  cent.  Crystallised  or  massive.  Yellow,  opaque.  Soft,  brittle. 
G.,  4.0 

Antimony  is  also  obtained  as  a  by-product  in  the  treatment  of 
certain  copper  and  lead  ores  (fahl  ore,  etc.). 

The  first  portion  of  the  State  in  which  antimony  was  discovered 
was  Mallina,  in  the  North- West,  where  it  was  discovered  in  some 
gold  workings.  This  is  the  only  locality  from  which  antimony  ore 
has  been  raised  for  the  smelter. 

Other  localities  from  which  antimony  ores  have  been  reported 


DiTision  of  tlie 
State. 


Centre. 


Nature  of  occurrence. 


North- West 
Do. 

Do. 
Do. 


Middle  Creek... 
Peewah 

Sherlock  Cross- 
ing 

Mt.  Magnet  ... 


Stibnite  reported  to  be  abundant  in  ore 
from  Blue  Spec  G.M. 

Series  of  auriferous  antimony  lodes,  some 
once  held  as  Kate  Antimony  Lease, 
M.L.  53,  but  no  ore  sold. 

Large  bunches  of  stibnite  and  cervantite 
in  quartz ;  80  acres  now  held  as  M.Ls. 
80  and  87,  Sherlock  Antimony  Mine.  No 
ore  yet  exported. 

Strings  and  bunches  of  stiVmite  and  cer- 
vantite in  auriferous  quartz  and  lode- 
stuff  r3426,  3706,  4389],  Morning  Star 
G.M. 
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Other  Localities — continued. 


Division  of  the 
State. 


Centre. 


Nature  of  occurrence. 


Central 


Do.       ...  j  Kalgoorlie 


South-West  '  Greenbu8h( 
Do.       ...  I  Kundip 


Masses  of  stibnite  and  cervantite  in  auri- 
ferous quartz  [1920,  1921.]  Assays:— 

Gold,  Silver, 

ozs.  per  ozs.  per 
ton.  ton. 
•65  -25 
•32  -50 


[1920] 
[1921] 

Fahl  ore  and 


Antimony, 
per  cent. 

560 
58^5 


  ruby  silver  ores  in  small 

amount  in  auriferous  lodestuff  of  Boulder 
mines  [1519,  etc.]. 
Stibiotantalite  with  tin  ore,  s^e  p.  106. 
Large  bunches  of  fahl  ore  in  copper  lode. 
Mosaic  Mine  [5548,  6227  I. 


MALLINA. 

J/.L.  52.  Mallina  Antimony  Lease  (40  acres).  — The  country 
round  jVIallina  is  very  flat  and  broken  only  by  the  outcrops  of  some 
large  buck  quartz  reefs.  The  underlying-  rocks  are  schists,  which 
forni  the  matrix  of  the  quartz  reef  in  which  the  antimony  ores 
(stibnite,  cervantite,  and  a  little  valentinite)  occur  in  bunches.  The 
reef  was  first  opened  up  in  1888  as  a  gold  mine,  but  as  the  payable 
chute  was  of  very  limited  extent  it  was  later  on  abandoned.  Early 
in  the  present  century  it  w^as  again  taken  up  as  an  antimony  mine, 
and  a  shipment  of  22  tons  of  hand-dressed  ore,  valued  for  Customs 
puiposes  at  £230,  was  sent  to  England.  The  proceeds  of  the  sale 
of  this  ore  failed  to  cover  the  expenses  of  mining  and  shipment,  so 
that  without  further  work  being  done  the  lease  was  abandoned. 
Numerous  specimens  of  ore  from  this  mine  are  in  the  Geological 
Museum,  see  [4438/9,  5028,  5194/6,  5200]  and  [6500]. 

The  following  are  results  of  assays  made  of  ore  composed  of 
stibnite  and  quartz  : — 


Antimony. 

Gold. 

Silver. 

1 

per  cent. 

ozs.  per  ton. 

ozs.  per  tor. 

30-8 

6-70 

1-80 

2 

29-7 

trace 

p 

3 

14-9 

1-06 

p 

4 

44-4 

•44 

trace 

Bismuth. 

There  are  three  chief  ores  of  bismuth,  of  which  the  following 
are  descriptions  :  — 

Bismuth  (Native) .—Fur e  bismuth,  94  to  99  per  cent.  Opaque, 
metallic,  reddish  white  to  reddish  gi-ey.  Foliated,  massive  or  granu- 
lar.   Brittle,  sectile.    Yery  soft.    G.,  9.8. 
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Bismuthinite. — Sulphide  of  bismutli,  Bi^ S3.  Bismuth,  81  per 
per  cent.  Sometimes  ci^stallised,  usually  foliated  or  fibrous,  massive. 
Metallic,  opaque,  lead  gi'ey.    Very  soft.    G.,  6.4. 

Bismutite. — Hydrated  carbonate  of  bismuth.  Bismuth,  80  per 
cent.    Opaque,  earthy,  or  in  crusts.     White,  yellow,  or  greenish. 

.Soft,  a,  7.0. 

The  sulphide  of  bismuth  has  not  so  far  been  recorded  from  this 
State,  but  small  quantities  of  native  bismuth,  the  carbonate  and  the 
telluride  (tetradymite)  occur  in  various  auriferous  quartz  reefs. 
No  ore  has  ever  been  marketed. 


The  f  ollov^ing:  is  a  list  of  the  known  localities  : — 


Division  of 
the  State. 

Centre. 

Nature  of  occurrence. 

North-West 

Central 
Do. 

Do. 

South-West 

Yalgoo 

Coolgardie 

Burbanks 

Lawlers 
Kavensthorpe 

Flinty  ferrupfinous  quartz  with  bismuth 
and  bismutite  [2292  1.  Assays— bismuth, 
261  percent.;  gold,  7905ozs.  per  ton; 
silver,  3*02ozs.  per  ton. 

Specks  of  tetradymite  in  auriferous  quartz, 
Dunallan  G.M. 

Specks  of  native  bismuth  in  auriferous 
quartz,  O.M.L.  130,  [90  |. 

Tetradymite  in  quartz  [3398]. 

Specks  of  tetradymite  with  gold  in  quartz, 
Floater  G.M.  [4436J. 
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IRON. 

Although  the  iron  deposits  of  West  Australia  are  probably 
some  of  the  largest  in  the  world,  they  have,  up  to  the  present  time 
remamed  absolutely  undeveloped,  and  this  is  owing  entirely  to  their 
geographical  position  and  to  the  non-discovery  of  suitable  coalfields 
in  the  State. 

So  far  the  only  ii-on  worked  at  all  has  been  that  required  for 
use  as  a  flux  m  copper  and  lead  smelting,  and  this  has  been  obtained 
principally  from  smaU  lateritic  deposits  handy  to  the  smelters. 

Broadly  speaking  the  iron  deposits  of  West  Australia  fall  into 
two  main  classes : 

(1.)  The  ores  associated  with  the  crystalline  schists  and  other 
allied  rocks. 

(2.)  The  superficial  deposits  of  limonite  (laterite  ore),  which 
occupy  extensive  areas  in  many  and  widely  separated  portions  of  the 
State,  and  the  soft  porous  deposits  of  bog  ore  of  comparatively 
recent  origin. 


Ores  associated  with  Crystalline  Schists. 

The  ores  of  this  class— which  is  by  far  the  most  important- 
are  most  largely  developed  in  the  Murchison  district,  and  the  most 
unportant  deposits  are  those  at  the  Wilgi  Mia  (Weld  Range) 
Mounts  Hale,  Taylor,  and  Matthews,  and  Gabanintha.  In  addition  to 
these  places,  however,  iron-bearing  schists  are  found  almost  ail  over 
the  Murchison  Goldfields,  and  at  numerous  centres  in  the  Pilbara, 
Peak  Hill,  East  Murchison,  Mt.  Margaret,  North  Coolgardie,  and 
Yilgam  Goldfields,  in  fact,  over  almost  the  entire  length  and 
breadth  of  the  State,  the  largest  and  richest  deposits  being 
on  the  Murchison. 

These  deposits  consist  of  highly  inclined  beds,  bands  and  lenses 
of  almost  pure  hematite  (or  magnetite),  or  admixtures  in  all  pro- 
portions of  hematite  and  quartz -usually  laminated-and  are  the 
result  of  the  chemical  alteration  of  highly  foliated  and  crushed 
belts  of  greenstone.  They- especially  the  more  siliceous  bands - 
not  unfrequently  have  a  width  of  as  much  as  10  chains— the  average 
being  from  half  to  one  chain-and  can  be  followed  across  country 
often  for  many  miles. 

A  full  description  of  the  mode  of  occurrence,  etc.,  of  these 
haematite-quartz  lodes  can  be  found  in  Bulletins  14  and  15  of  the 
Geological  Survey,  where  their  occurrence  on  the  Murchison  and 
Pilbara  Goldfields  is  dealt  with  in  some  detail. 
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The  following  is  a  brief  description  of  some  of  the  richer  and 
jnore  important  deposits  :  — 

WILGI  MIA    (weld  range),  MURCHISON  GOLDFIELD. 

The  Wilg-i  Mia  is  situated  about  five  miles  to  the  east  of  the 
Weld  Hercules  G.M.,  and  some  two  miles  south-west  of  Mt.  Lul- 
worth,  on  a  ridge  running  east  and  west  along  the  south  side  of 
the  Weld  Range.  The  deposit,  which  is  of  almost  pure  haematite, 
is,  roughly,  some  150ft.  to  200ft.  in  width,  and  forms  a  ridge  about 
three  miles  in  length,  rising  in  places  to  a  height  of  400ft.  above 
the  surrounding  plain.  It  is  of  similar  origin  to  the  haematite 
bearing  quartz  lodes  which  form  the  main  axis  of  the  Weld  Range, 
and  which  are  so  prevalent  throughout  the  whole  of  the  Murchison 
Goldfield,  the  only  difference  being  that  in  this  case  silica  is  almost 
entirely  absent,  and  the  lode  is  composed  of  almost  pure  haematite 
—with  magnetite  and  limonite— resulting  from  the  gradual  replace- 
ment of  greenstone  schists  by  iron-bearing  solutions. 

The  dip  of  the  lode  is  very  nearly  vertical.  As  sulphides  are 
not  likely  to  be  met  with  above  water  level— which  is  about  60ft. 
below  the  surface  of  the  plain— it  can  readily  be  seen  that  there  is 
an  immense  body  of  ore  here;  the  amount  of  ore  actually  in  sight 
above  the  level  of  the  plain  has  been  roughly  estimated  at  from 
26  to  27  million  tons. 

In  addition  to  this  deposit,  there  is  said  to  be  a  second  similar, 
though  smaller  one,  about  two  miles  to  the  north-eastward  of  Mt. 
Lulworth.  Samples  of  ore  from  here  appeared  to  be  about  the 
same  quality  as  those  obtained  from  the  Wilgi  Mia. 

These  deposits,  which  are  undoubtedly  some  of  the  richest  in 
the  world,  are  at  present  rendered  practically  valueless  owing  to 
their  inaccessibility  and  distance  from  a  suitable  coalfield. 


The  following  are  partial  analyses  of  three  samples  of  iron 
ore  from  the  Wilgi  Mia  deposit,  and  also  one  of  a  sample  of  the 
haematite-bearing  quartz  from  the  Weld  Range  :— 


No. 

Metallic 
Iron. 

Silica. 

Phosphor- 
us. 

Sulphur.  1 

Water. 

(hygrosco- 
pic ) 

Water 
(combined). 

1 

63-87 

2-48 

0-090 

0-033 

0-89 

1-52 

Per  cent. 

2 

&4  36 

1-38 

0-052 

0-023 

0-57 

0-60 

3 

68  83 

1-00 

Trace 

0  035 

0-19 

0-35 

4 

35-50 

43-42 

0-089 

0-036 

0-15 

0-17 

Traces  only  of  titanium  were  present. 

No  1  is  from  what  is  known  as  the  Little  Wilgi  Mia,  about 
and  a  half  miles  west  of  the  Wilgi  Mia,  and  en  the  same  lode  ; 
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it  represents  a  sample  taken  across  about  20ft.  of  the  lode  it  a 
depth  of  15ft.  from  the  smface. 

No.  2  is  from  the  Wilgi  Mia,  and  is  representative  of  a  sample 

?i^nn^!'T  ^      ^      ^^'^  ^''^^  ^^^'^^  ^^'i^^tli^  a^i^^  at  a  depth 

of  lOOtt.  from  the  surface  (i.e.,  from  the  top  of  the  ridge). 

.Vo  3  is  a  picked  sample  of  ore  from  a  surface  boulder  at  the 
\\  Ugi  Mia  :  there  are.  however,  a  good  many  thousand  tons  of  this 
class  ot  ore  lymg  on  the  surface. 

Xo.  4  is  a  typical  sample  of  the  hasmatite-bearing  quartz  lodes 
which  traverse  the  Weld  Range  from  end  to  end,  and  is  from  a 
spot  about  three  quartei-s  of  a  mile  west  of  the  Weld  Hercules  G.M. 

ATT-,  '"^'^  ^''-''^         "^^"^'^  ^^'^^^  tlie  ore  from  the 

Wilgi  Mia  deposit  is  of  exceedingly  high  grade,  extremelv  low  in 
sulphur  and  silica  contents,  low  in  phosphorus,  and  free  from 
titanium. 

In  addition  to  this  liigh-grade  deposit,  there  are  the  hematite 
quartz  lodes  of  the  Weld  Range,  of  which  No.  4  is  a  typical  ex 
ample  These,  which  are  in  practically  inexhaustible  quantitv, 
though  of  rather  too  low  grades  for  smelting  purposes  as  thev  now 
exist,  could,  with  the  employment  of  suitable  concentrating  ma- 
chmery,  be  converted  into  llrst-class  ores,  and  during  this  p^rocess 
of  concentration,  would  doubtless  lose  a  considerable  proportion 
of  their  phosphorus  contents.  These  remarks  also  applv  to  the 
h^matite-bearing  quartz  lodes,  which  are  found  in  such  quantities 
over  the  greater  portion  of  the  State,  of  which  a  typical  series  of 
analyses  is  given  1jeh)w. 

With  regard  to  the  p,-obability  of  these  deposits  living  to  a 
depth  It  may  be  mentioned  that  at  several  places  on  the  Murchison 
they  (the  haematite  quartzite  lodes)  have  been  proved  at  a  vertical 
depth  of  over  250ft.  with  apparently  no  change  in  their  mineral 
constitution  beyond  a  slightly  inci-eased  sulphur  percentage. 

-UDUXTS  TAYLOR,  HALE,  AND  .^L\TTHEWS. 

The  sigma-shaped  range  of  hills  on  the  west  side  of  the  Mur- 
chison of  which  Mts.  Taylor,  Hale,  Matthews,  and  Yarrameedie 
tonn  the  most  prominent  points,  is  remarkably  prolific  in  iron- 
bearing  schists.  The  summit  of  Mt.  Hale  is  formed  of  contorted 
quartz  schists  with  bands  of  haematite  which  occur  in  lenticular 
masses  ;  some  bands  are  often  as  thin  as  a  sheet  of  paper  whilst 
others  widen  out  to  considerable  dimensions  ;  one  band  measures 
701t.  ax3ross  and  outcrops  for  over  a  quarter  of  a  mile  ;  it  varies 
somewhat  in  thickness,  however,  in  different  parts.  There  are 
other  similar  parallel  bands  equally  persistent  along  the  strike. 

Just  under  the  western  summit  of  Mt.  Hale  the  quartzite  is 
replaced  by  a  great  bed  of  haematite,  several  huge  monoliths  of 
which  stand  out  prominently  on  the  range.    This  bed  can  be  fol- 
(4) 
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lowed  along-  the  range  to  a  point  just  south  of  the  summit  of  Mt 
Matthews. 

An  assay  of  a  "grab"  sample  of  this  deposit  gave  a  result 
of  66.G  per  cent,  of  metallic  iron. 


I      m  Sn 


Water 
(Combined). 

^  r-^  t>'^      Gi  Vi      ^      ir-  p  Oi      ^  <yi 

Water 
(Hyg). 

S  S  S  ^  S  §^  ^  S '5  ^  2  8 ^  ?^  8  ^  ^ 

3 

m 

00999909009999999^ 

Phos- 
phorus. 

$S§po«9999999999-l9 

1 

Sihca. 

cqaOTf^oXvOOeoo^io'-OO^^igg 
■<j!co:OiO'-i--;'(NOrHOGOipt;*7H'7^'7^*PV^ 

io    ^       ^  ^  '-^  ^  ^  ^  h.^'::i^'R'^'^ 

Metallic- 
Iron. 

•0-HiO'-^CDC^OXCOCCX'X)'^CpX99«i 

District. 

Murchison  G.F.  ... 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

North  Coo] gardie  G.F. 
Do. 
Do. 
Do, 
Do. 
Do. 
Yilgarn 
Do. 
Do. 

Locality. 

Lake  Austin 

Do. 
Tuckanarra 

Do. 
Quinn's 
Nannine 
Boogai'die 

Do. 

Do. 
Edjudina 

Do. 

Do. 

Do. 

Do. 

Do. 

Southern  Cross... 
Do. 

♦Parker's  Kange 

r£5 

Si 


=^3 
.2 


O  60 


MOUNT  NARRYER. 

The  outcrop  of  a  bed  of  ironstone  forms  a  conspicuous  feature 
on  the  surface  at  the  foot  of  Mt.  Narryer  Range,  this  bed  is  eight 
to  nine  feet  in  thickness,  and  rises  two  to  three  feet  above  the 
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gi-ound  ;  numerous  other  similar  parallel  beds  also  occur  alon^>-  the 
range.  An  assay  of  a  typical  sample  of  one  of  these  gave  results 
equal  to  56.7  per  cent,  of  metallic  iron. 


GABAXINTHA. 

About  half  way  between  Gabanintha  and  Star  of  the  East  is 
an  extensive  deposit  of  iron  ore.  In  its  mode  of  occun-ence '  this 
deposit  IS  similar  to  that  at  the  Wilgi  Mia,  and  to  the  hematite 
quartz  lodes  descnbed  before. 

The  lode  forms  a  low  ridge  running  nearly  north  and  south 

?orff       J  ^"''^         '  f^'om  50ft.  to 

100ft.-often  more-and  a  very  conservative  estimate  has  put  the 
amount  of  ore  actually  in  sight  above  the  level  of  the  plain  as  over 
one  and  a  half  million  tons. 

The  ore  consists  of  haematite  and  magnetite,  carrving  a  con- 
siderable percentage  of  titanic  acid.    A  partial  analvsis  of  a  typi- 
cal sample  shows  Its  composition  to  be  as  follows  r-Metailic  iron, 
1  u  ^^"^  M  ^--^  P^''  phosphorus,  0.008  per  cent  • 

sulphur  ml  ;  titanic  oxide,  12.68  per  cent.  ;  Water  (total)  130 
per  cent.  ^  ' 

The  following  table  shows  the  position  of  the  principal  Mur- 
chison  deposits  with  reference  to  the  nearest  Railwav  Station  and 
nearest  seaport  connected  therewith  :—  ' 


Deposit. 

Total  distance  from  Seaport. 

Distance  from  Railway. 

Wilgi  Mia 
Mt.  Hale 
Mt.  Narryer  ... 
Gabanintha  ... 

302  miles  Geraldton 
39  J  do. 
362  do. 
330  do. 

40  miles  Cue 
80  miles  Nannine 
100  miles  Cue 
20  Nannine 

The  Superficial  Deposits  and  Bog  Ores. 

iron?rtf'C'"f.'''r"'''  ""'""''^  "'^  the  bog 

lion  ores    The  latente  ores,  together  with  the  gravel  resultino. 

s";:::  ^t,TTr\ '^''^'^  "^'^^'^^^ 

ran  i^^Lf  "''f'""*''^  ^"'^  ^^eir  coraposition, 

ranging  from  a  ferruginous  bauxite  or  claystone  to  an  ahnost  pure 
hnioni  e  or  turgite.  The  ores  are  most  largely  developed  on  the  top™ 
i  ne  if  dV"'':-'  ^T^'^'y  P^«^  ^»d"ally  without  anv  distinct 
heir  orilTT  /h"  "  *^  underlying  rock.  The  deposits  owe 
t  s„  ,1  «'"<'«"t'-«t>°n  of  ferric  oxide  resultino-  from 

the  surface  dee<„npos,tion  of  rocks  rich  in  iron  ;  nowhere  do  the" 
attain  any  great  tliickness.     The  composition  of  the  ores  varies 

these  belong  to  the  basic  series  (greenstones,  diabases,  etc')  the 
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oveilviii^'  ores  are  rich  in  iron,  but  when  the  underlyinii'  rocks  are 
of  the  acidic  series  (granite,  etc.)  the  ores  are  poorer  ni  iron  and 
proportionally  richer  in  alumina. 

The  ores  of  this  class  have  been  principally  used  for  fluxing 
purposes,  for  which,  however,  but  a  comparatively  few  tons  have 
been  raised. 

The  following  table  shows  the  results  of  assays  made  in  the 
Geological  Survey  Laboratory  of  typical  samples  of  ores  of  this 
class : — 


Locality. 


Metallic 

Irou 
per  cent. 


Other  deterininatiou-i  per  cent. 


Mt.  Baker 
Do 

Darling  Range  . 
Do. 
Do. 
Do. 
Do. 

GreenbvishPiS 

Do. 

Do. 
Coolgardie 
Kalgoorlie 

Do. 

Murrin  Mnrrin. 
Bardoc  ... 
Menzies  ... 
Mt.  Jackson 
Wilnna  ... 
Munarra  Gully  . 
Boogardie 


51-33 

50-  54 

34-  73 
45-00 
41-60 
.59  63 
66-96 

62-  47 
52  43 
38-88 
25- 13 
57-63 
47-42 
52  55 
55-50 
28-2 
53-00 

35-  50 

63-  70 

51-  67 


Manganese  oxide 


do. 
do. 
do. 
do. 
do. 
Silica 


do. 
do. 
do. 
do. 
do. 


Trace 
do. 

Nil  I 
Trace 
do.  \ 
0-35  I 
2  21  i 


Silica 
do. 
do. 
do. 
do. 
do. 


Silica  and  insoluble  i  152 
do.  do.  32-26 


Silica 
do. 
do. 


Silica 


1-53 
407 
255 


11-46 


4-  40 

5-  49 
19-44 

9-88 
11-33 
1-59 


Sulphur...  -084 
Phosphorus  I  -023 


Chromiferous  Laterite.-A  sample  of  laterite  iron  ore  was  re- 
ceived at  the  Geological  Sui^ey  Laboratory  from  Comet  Yale 
(North  Coolgardie)  for  iron  assay,  and  proved  very  mterestmg 
on  account  of  the  presence  in  it  of  a  notable  amount  of  chromium, 
mostly  in  the  form  of  a  hydrate  readily  soluble  m  hydrochloric 
acid,  the  balance  being  present  in  the  fomi  of  chromite.  The  ore 
was  of  the  usual  cellular  and  concretionary  type,  black  and  brown 
in  colour.    The  following  results  were  obtained  on  analysis:  — 


Ferric  oxide,  FeoO^ 
Chromic  oxide,  Cr20. 

Silica,  SiO.,  

Sulphur  S   

Phosphoriis  

HgO  by  difference  ... 


per  cent. 
79-01 
5-30 
3-14 
•124 
•078 
12-348 

100-000 


101 


Nothing  is,  however,  known  of  the  nature  and  extent  of  thi< 
deposit. 

hvdrJtt  '''''-^^''^  '^""^  «f  soft  porous  deposits  of 

hydiated  oxide  of  iron  of  comparatively  recent  formation,  and  are 
known  to  occur  at  one  or  two  places  along  the  southern  and  western 
coastline. 

On  the  east  side  of  Herdsman's  Lake,  a  few  miles  to  the  north 
ot  Perth,  a  deposit  of  this  ore  occupies  what  was  once  an  extended 
portion  of  the  lake  bed.  Two  samples  of  this  class  of  ore  hav- 
been  examined  in  the  Geological  Survey  Laboratory  with  the  fol- 
lowmg  results  :-Xo.  1,  Herdsman's  Lake. -Metallic  iron,  5175 
per  cent;  silica,  2.82  per  cent.  No.  2,  Wanneroo.- Metallic  iron, 
48.61  per  cent. ;  silica,  8.52  per  cent. 

So  far  no  deposits  of  this  class  have  been  worked  in  any  way. 

The  following  table  shows  the  amount  of  iron  ore  raised  in  the- 
btate  for  fluxing  purposes,  the  tigures  being  those  supplied  to  the 
Mines  Department  ii  ^ 


Period. 


Previous  to  1S99 
1899 

1900  ... 

1901  ... 
mr2 

1903  ... 

19ft4  ... 

1905  ... 

mn   ; 

Total 


Ironstone. 

West  Pilbara 


Goldfield. 


Quantity. 


Tons 
100-00 


100-00 


£ 

300 


State  g-enerally. 


Value.  I  Quantity.  Value. 


300 


Tons. 

12,852-00 
12,251-00 
20,56900 
4.800-00 
220-00 
1,441-50 
3,212  60 
1,279-87 

56,625-97 


8,939 
9,258 
13,246 
2,040 
88 
577 
1,285 
512 


Total. 


Quantity.  Value, 


Tons, 
100  00 
12,852-00 
12,251-00 
20,569-00 
4,800-00 
220-00 
1,441-50 
3,212-60 
1,279  87 


35,945    j   56,725-97  35,245 


£ 

300' 
8,939 
9,258 
13,246 
2,040 
88 
577 
1,285 
512 
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NICKEL,  COBALT,  MANGANESE. 

Nickel. 

No  ores  of  nickel  have  yet  been  discovered  in  this  State  other 
than  sliditly  nickeliferous  asbolites,  althoug-h  serpentine  rocks- 
their  nsual  matrix-are  comparatively  abundant  Pyrrhotit^^  (sul- 
phide of  iron  Fe,S«)  is  an  important  source  of  the  metal  m  Canada 
and  Scandinavia,  but  though  this  mineral  is  abundant  m  many  ot 
our  sulphide  gold  ores,  notably  at  Southern  (^ross,  m  no  instance 
has  much  nickel  been  detected  in  it. 


Cobalt. 

Of  cobalt  ores,  asbolite  (oxide  of  manganese,  cobalt,  etc.)  has 
alone  been  recognised.  This  mineral  occurs  abundantly  P^^^^^ 
of  the  deep  leads  at  Kanowna,  principally  m  the  -  pug  or  bedded 
kaolin  and  in  the  nnderlying  much  weathered  chlorite  schists  from 
which  it  has  doubtless  been  originally  derived.  It  is  either  so 
thoroughlv  intermixed  with  the  clay  as  to  be  mseparable  from  it 
or  else  is^  found  in  lumps  or  lining  vughs  ni  a  soft  mammilated 
form  with  a  bright  grey  metallic  lustre.  It  occurs  also  m  the  nodules 
of  magnesite  found  at  the  junction  of  the  "  pug"  and  the  adjacent 
schists  and  is  frequently  studded  with  minute  crystals  of  gold. 
A  sample  of  this  "  pug  "  canymg  asbolite  was  found  on  assay  to 
contain:— Cobalt,  7.56  per  cent  ;  copper,  .02  per  cent. 

A  similar  mineral  occurs  at  Kalgoorlie  in  veins  and  impreg- 
nations in  the  oxidised  portions  of  the  lodes.    A  --^.-"^^^f 
and  clay  from  the   decomposed  schist  at  the  100ft.  le^el  ot  the 
Golden  Horseshoe  Mine  yielded  on  assay -.-Cobalt.  3.29  per  cent.; 
copper,  .18  per  cent. ;  gold,  .IGozs.  per  ton. 

Cobaltiferous  asbolite  has  also  been  reported  from  several 
other  localities,  notably  from  Norseman  and  CIreenbushes.  A  sample 
from  the  latter  locality  gave  an  assay :-(N>>>alt,  1.04  per  cent.  , 
nickel,  .15  per  cent. 

As  far  as  recMuded  none  of  the  above  deposits  are  of  sufficient 
extent  to  ever  render  llieni  of  any  great  connnercial  importance. 

Several  samples  of  cobalt  and  nickel-bearing  manganese  ores 
have  been  sent  in  to  the  Departmental  Laboratory  trom    he  South 
Coast  District  for  assay  and  determination,  but  no  detailed  mtoi 
mation  is  available  a«  to  the  nature  or  extent  ot  the  deposits. 
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Tiie  following  are  the  results  of  the  assays  of  these  samples 
Manganese  Ore.    SO  miles  N.  W.  of  Ballado7iia. 


Loss  on  ignition 

Silica 

Alumina 

Iron  Peroxide  . . . 

Nickel  Oxide  ... 

Cobalt  Oxide  . . . 

Copper  Oxide  . . . 

Manganese  Oxides 


20- 17  per  cent. 

3-79 

207 

1-32 

031 

0-32 

0-16 
71-86 


100-00 


Manganese 

Cobalt 

Nickel 

Copper 

Silica 

Silver 


Manganese  Ores.    Mt.  Barren  Ranges. 


I. 

II. 

40-15 

34-67 

0-67 

0-41 

0-25 

trace 

trace 

trace 

15-32 

16-25 

2dwts.  17grs.  .. 

.    2dvvts.  8grs. 

III. 

41-86  per  cent. 
0-39 

trace  „ 
trace 
17-94 
Idwt.  20grs.  per 
ton. 


Manganese. 

Numerous  samples  of  good-quality  manganese  ore  have  from 
time  to  time  been  fomvarded  to  the  Departmental  Laboratory  for 
determination  from  various  parts  of  the  State,  but  unfortunately 
no  information  is  available  as  to  either  the  nature  or  the  probable 
extent  of  the  deposits.  In  addition  to  the  samples  referred  to 
above  (under  cobalt),  good  specimens  of  ore  have  been  received 
from  the  West  Pilbara,  from  Cue,  and  from  the  Phillips  River 
District.  The  latter  deposit,  which  is  on  Mt.  Decker,  is  said  to  be 
of  considerable  extent,  and  likely  to  prove  of  some  commercial 
value.  Two  samples  from  here  gave  an  assay  of  the  following 
results  :—  ^ 

No.  1.    Massive  dense  pyrolusite.— Mang 
iron,  9.80  per  cent.  ;  silica,  2.20  per  cent. 

No.  2.    Soft  powd 


iron, 


^o.  2.  Soft  powdery  pyrolusite.— Manganese,  24.41 
27.35  per  cent.  ;  silica,  1.76  per  cent. 


iganese,  48.20  per  cent.; 

per  cent.; 
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ALUMINIUM. 

The  principal  source  of  metallic  alumiiiimii  is  bauxite,  but 
<'oruiKlum,  ^ibbsite,  and  cryolite  are  also  used  as  ores  to  a  con- 
siderable extent.    The  chief  characters  of  these  minerals  are 

_Hvdrate  of  aluminium,  Avith  various  proportions  of 
hydrate  of  iron.  (Al.Fe) ,03.,H,0.  Aluminium,  18  to  39  per 
cent.;  alumina,  35  to  74  per  cent.  Massive,  earthy,  or  concretion- 
ary. Grey,  yellow,  brown;  opaque.  Soft  or  hard.  G.,  2.5. 
Occurs  veiy  rarely  in  veins  ;  commonly  in  superficial  deposits  pro- 
duced by  the  weathering  of  crystalline  rocks  m  situ,  or  the  collec- 
tion in  lake  beds  or  hollows  of  the  products  of  denudation. 

Cor^m(^7m.— Oxide  of  aluminium,  Al.O,,.  Aluminium,  53 
per  cent.  The  impure  variety  known  as  emeiy  contains  iron  oxide, 
and  is  therefore  poorer  in  aluminium.  Crystallised,  massive,  or 
granular.  Grey  or  tinted,  translucent.  (The  rare  transparent 
bighly-coloured  varieties  are  valuable  gems,  viz..  Ruby  and  Sap- 
phire.) Very  hard  (9),  brittle.  G.,  4.0  Found  in  veins  or  pockets 
in  crystalline  rocks  or  in  river  gravels. 

Gibhsite.-Hydr^te  of  aluminium,  A1,03.3H,0,  with  some- 
times oxide  of  iron.  Aluminium,  32  to  34  per  cent.  ;  alumina,  60 
to  65  per  cent.  Much  so-called  bauxite  is  in  reality  gibbsite,  or 
a  mixture  of  the  two.  Crystallised,  massive,  concretionary,  or 
stalactitic.  White,  grey,  yellow,  red  ;  translucent  ov  opaque.  Soft, 
tough.    G.,  2.4. 

Cryolite.— Y]viOiide  of  aluminium  and  sodium,  Na.AlFg 
Alummium,  13  per  cent.  Crystallised  or  massive,  cleavable.  Col- 
ouriess,  white,  or  tinted,  transparent  or  translucent,  glassy  lustre. 
Soft  (21/2),  brittle.  G.,  3.0.  Occurs  chiefly  in  Greenland  in  a  vein 
in  granite. 

Of  these  four  ores  only  bauxite*  has  ])een  detected  in  this 
State  A  more  or  less  impure  form  of  this  mineral  (laterite  or 
ironstone  conglomerate)  forms  very  extensive  cappings  to  the 
Leading  and  Blackwood  Ranges.  On  the  average,  this  capping  is 
about  6ft.  thick,  and  too  much  contaminated  with  iron  to  constitute 
a  workable  ore.  It  is,  however,  very  extensively  used  for  gravelling 
roads  and  footpaths  in  Perth  and  elsewhere.  From  a  casual  in- 
spection of  several  gravel  pits  in  the  two  ranges  named,  it  seems 
certain  that  in  places  the  impurities  are  (nily  very  small,  and  that 
workable  deposits  could  be  located.  The  laterite  is  a  surface  de- 
posit formed  in  situ  by  the  evaporation  of  the  surface  of  waters 
rising  by  capillarv  attraction  during  the  dry  season  from  the  under- 
lying granite,  di(")rite,  etc.,  and  charged  with  the  products  of  their 
decomposition.    The  richest  lateritic  iron  ores  are  therefore  to  be 

•  i.e  C^mercial  bauxite,  including  a  greater  or  less  admixture  of  gibbsite  with  true 

bauxite. 
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expected  over  the  iiunierous  iiiriiisive  masses  of  diorite  and  diabase, 
whilst  the  purest  aliiunnium  ores  must  be  looked  for  iu  those  granite 
areas  where  the  more  basic  rocks  are  least  developed. 

The  followino-  are  analyses  of  laterite.  of  which  the  last  pro- 
bably represents  the  average  material,  wliilst  the  hrst  is  some  of  the 
piurest  bauxite  yet  o])served. 

[997]  [1096] 

•58  ...  -69 

26-44  ...  14-71 

44-66  ...  31-14 

19-08  ...  35-54 

trace  ...  -16 

trace  . . .  trace 

310  ...  4-33 

5  96  ...  13-74 

•18  ...  ? 

trace  ...  ? 

100  00       ...  100-31 
Wongau  Hills.         Mt.  Baker. 

Mahogany  Creek.  JNlundaring,  and  Greenbushes  have  also 
yielded  specimens  of  the  higher  grade  of  bauxite.  - 


H^O,  Hydroscopic 

[3148] 

•58 

^4  /  y 

Al.,03   

46  70 

FelO,   

1002 

CaO  ■   

trace 

MgO   

trace 

TiO„   

•59 

SiO.,  (mainlv  quartz)  ... 

17-17 

so;   

•J 

P.O.   

.  .  trace 

99-95 

Locality 

Smith's  Mill 
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TANTALU  M. 

The  two  rare  metals  tantalum  and  its  twin  brother,  niobium, 
are  nowhere  found  in  the  native  state  or  in  sulphides  or  t)ther 
similar  minerals.  They  exist  always  in  combination  with  oxygen, 
and  one  or  more  other  metals,  the  oxides  having  an  acid  character 
and  giving  rise  to  tantalates  and  niobates.  They  invariably  occur 
in  conjunction,  replacing  one  another  isomoi-pliously  to  a  very 
variable  extent,  the  niobate  of  a  metal  often  passing  by  insensible 
gradations  into  the  tantalate  without  change  of  form  or  physical 
characters  other  than  a  corresponding  gradual  rise  in  specitic 
gravity,  tantalum  having  an  atomic  weight  double  that  of  niobium. 
In  the  following  pages  therefore  whenever  a  mineral  is  described  as 
a  tantalate  it  must  be  understood  that  it  contains  niobium  as  well 
as  tantalum,  but  that  the  latter  is  present  in  preponderathig  amount, 
and  vice  versa. 

Quite  a  number  of  different  ores  of  tantalum  have  been  re- 
corded from  various  parts  of  the  State,  of  these  the  following-  are 
brief  descriptions  :  — 

TmitaUte.—T-^nhilsite  of  iron,  FeTa^O,.  Part  of  the  tan- 
talum is  invariably  replaced  by  niobium,  and  part  of  the  iron  by 
manganese.  The  variety  ManganotavUdiie  contains  more  mangan- 
ese than  iron.  Tantalic  oxide,  4;:;  to  86  per  cent.  Crystallised 
or  massive,  or  in  rolled  grains.  Black,  opaque.  Hard  (6),  brittle. 
G.,  6.2  to  8.0. 

(7oZMm6ii«.— Niobate  of  iron,  Fe  Nh^O,.  Part  of  the  niobium 
is  invariably  replaced  by  tantalum  and  part  of  the  iron  by  man- 
ganese. When  the  latter  metal  is  in  excess  the  variety  is  known 
as  ManganocolumhUe.  Tantalic  oxide,  1  to  42  per  cent.  Crys- 
tallised or  massive,  or  in  rolled  grains.  Black,  opaque.  Hard  (6), 
brittle.    G.,  5.2  to  6.1. 

Stibiotantalite. — Tantalate  and  niobate  of  antimony,  Sb.^  (Ta. 
Nb)^©^.  Tantalic  oxide,  40  to  55  per  cent.  Crystallised  or 
massive,  or  in  rolled  grains.  Grey,  yellow,  or  brown  ;  semi-trans- 
lucent to  opaque.    Soft  (5),  brittle.    G..  6.4  to  7.5. 

M"2croZ?^e.— Tantalate  and  niobate  of  calcium,  Ca.^  (Ta.Nb) 
Tantalic  oxide,  60  to  75  per  cent.    Crystallised  or  massive,  or  in 
rolled    grains.     Grey,    pink,    yellow,    or    brown  ;    transparent  to 
opaque.    Hard  (5.5),  brittle,  but  nuich  tougher  than  other  tantalum 
ores.    G.,  5.2  to  5.7. 

Euxeniie. —  Titanate,  niobate  and  tantalate  of  yttrium,  erbium, 
cerium,  and  uranium.  Formula  doubtful.  Tantalic  oxide,  trace  to 
10  per  cent.  Rarely  crystallised,  nsnally  massive,  also  in  rolled 
grains.  Brownish  black,  opaque  to  semi-translucent.  Hard  (6.5), 
brittle. 


107 


Tautalum  ore  has  actually  been  raised  for  the  market  at  the 
following  localities  :  — Green's  Well,  North-West  ;  Wodgina,  North- 
West  :  Mt.  Francisco,  North- West  ;  Greenbushes,  South- West. 


In  addition  to  these  localities 
from  several  other  places,*  viz.  : 


tantalum  ores  have  been  repoi'ted 


bivision  of  the 
State. 


Nature  of  occurs 


IS  r.rth- West  . . .  Moolyella 


Do. 
Do. 


Do. 


Cooo-lei 


Eleys 


South-West 


Lalla  Rookh  I 
ri6  miles  X.  of) 

Israelite  Bay 


Rolled  grains  of  uianganctantalite  [6401] 

and  mang-ano-columbite  [7218]  in  stream 

tin  concentrates. 
Rolled  g-raius  of  eiixenite  in  stream  tin 

concentrates  [2026]  and  [7196]. 
Large    angular     detrital    fragments  of 

euxenite. 

Detrital  columbite,  mostly  well  crystallised. 

An  assay  gave  Ta^O^,  4-92  per  cent. 

Nb.,05,  70-34  per  cent.  [6994]. 
Rolled  pebbles  of  tantalite,  G.  7-1  and  7-6. 


The  first  discovery  of  tantalum  ore  in  Australia  was  that  of 
stibiotantalite  in  stream  tin  ore  from  Greenbushes  by  Messrs.  J.  J. 
East  and  G.  A.  Goyder,  of  Adelaide,  in  1893.  This  mineral  had 
previoii.^ly  been  looked  upon  by  the  miners  as  either  "  resin  tin " 
or  sclieelite.  This  mineral  threatened  at  that  time  to  seriously 
depreciate  the  value  of  the  Greenbushes  tin,  owing  to  its  causing- 
a  contamination  of  the  latter  with  antimony. 

''In  1900,**  at  the  time  when  the  author  (E.S.S.)  was  examin- 
ing some  of  the  antimonial  tin  ores,  with  a  view  to  suggestino-  a 
method  of  treatment,  ti-ouble  was  again  experienced  at  Greenbushes 
with  a  second  class  of  concentrates.  Some  apparently  clean  tin 
concentrates  from  alluvial  gronnd  refused  to  yield  up  any  thi,  either 
m  the  assay  pot  or  in  the  smelting  furnace.  Several  samples  of 
this  mysterious  ore  were  forw-arded  to  the  author,  and  proved  to 
be  tantalite  of  the  normal  iron  variety." 

In  a  recent  article  in  the  Jlining  Journal,  Messrs.  F.  H.  and 
^V.  A.  Mitchell,  the  latter  Assayer  at  the  Mons  Cupri  Copper  Mine 
(80  miles  from  Wodgina),  make  the  following  statement  with  re- 
gard to  the  first  diseoveiy  of  tantalum  ore  at  Wodgina  :— 

"  This  mineral  was  first  observed  by  us  in  North-West  Aus- 
tralia early  in  1901,  when  a  crystal  was  submitted  to  the  British 
Museum  Authorities  for  confirmation,  but  it  was  not  until  about 
four  years  later  that  we  introduced  this  minei-al  into  Europe  for 
commercial  pm'poses.'' 

T,nr^J'«^t^H^/!w"P*T%^'^^'^*'^•*^  '-^  considerable  amounTof 
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111  May,  1904,  a  black  mineral  from  this  locality  was  for- 
warded for  identification  to  the  Aetiiiii'  Mineralogist  and  Assayer, 
Mr.  C.  G.  Gibson,  and  proved  to  be  manjianotantalite,  a  prelimin- 
my  analysis  showing  the  presence  of  80  per  cent,  of  tantalic  and 
niobic  oxides,  and  IG  per  cent,  of  manganese  oxide.  At  that  time 
there  was  no  market  for  the  mineral,  except  for  museum  and  other 
educational  purposes,  for  which  the  demand  was  limited  to  a  few 
pounds  per  annum.  Towards  the  end  of  the  year,  however,  the 
demand  which  arose  in  connection  with  the  manufacture  of  tantalum 
lamps  stimulated  prospecting  for  these  minerals. 

The  Green's  Well  deposits  appear  to  have  been  discovered  in 
1905,  those  at  Mt.  Francisco  in  1006. 

green's  well. 

The  workings  in  this  locality  are  situated  in  the  same  belt  of 
granite  as  extends  from  near  Lalla  Rookli  through  Wodgina  to 
Mt.  Francisco,  the  original  mine  is  thus  described  by  the  Inspector 
of  Mines  :  — 

"On  M.L.  100  (?  Ill  or  112,  E.S.S.)  O.  T.  Bell  and  party,^ 
a  rubbly  felspar  formation  (pegmatite  vein,  E.S.S.)  has  been  ex- 
posed for  a  few  feet.  This  carries  tantalite,  but  suthcient  work 
has  not  been  done  to  allow  of  an  opinion  as  to  the  richness  of  the 
hide.  On  Mr.  Beth's  alluvial  reward  claim  ( ?  M.L.  105  '  Mt.  York/ 
E.S.S.)  tantalite  can  be  easily  seen  in  the  gully  that  traverses  the 
claim." 

A  sample**  of  dressed  ore  from  Green's  Well  brought  to 
Perth  by  Mr.  A.  Gibb  Maitland  apparently  consisted  of  both  stream 
and  lode  ore  in  angular  fragments  from  Iniin.  up  to  20min.  in 
diameter.  A  great  portion  of  it  is  more  or  less  well  ciystallised,  a 
few  excellent  crystals  being  observed  in  it.  .  .  The  sample  as  a 
whole  assayed:  taiitallic  oxide,  12.39  per  cent.;  niobic  oxide,  21.09 
per  cent.;  metailie  tin,  15.02  per  cent.  The  mineral  itself  varies 
from  a  colunibite  with  specific  gravity  5.35  to  a  tantalite  with 
specific  gravity  6. SI.  For  the  most  part  it  has  a  dull  rusty  black 
surface,  but  occasional  crystals  exhibit  brilliant  black  metallic  faces. 
The  only  associated  mineral  observed  in  any  abundance  is  cassiterite. 
The  primary  deposit  from  which  the  ore  is  derived  appears  from 
the  above  description  to  be  a  typical  quartz  —  albite  pegmatite. 
The  ore  from  Green's  Well  is  characterized  by  the  very  variable 
extent  to  Avhich  tantalum  and  niobium  replace  one  another.  In 
another  sam])le  from  here,  individual  crystals  varied  in  specific 
gravity  from  ().4  up  to  7.7,  indicating  an  approximate  percentage 
of  tantalic  oxide  Varying  from  4(5  to  SI." 

The  only  leases  now  held  in  this  locality  are  105,  Mt.  York  ; 
111,  Crown  ;  112,  Central  ;  113,  Central  Extended.  Tantalite 
mining  here  as  elsewhere  in  the  North-West  is  now  practically 
abandoned  owing  to  the  present  lack  of  a  market.  

'  •^Geolotfkial  Survey  BulietiirNo"r23,  \k  68.    Perth:  By  Authority,  1906. 

•*  Tantahun  and  Niobium  in  Australia.    E.  S.  Simpson,  Australian  Association 
for  the  Advancement  of  Science. 
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WODGIXA. 

The  o-eology  of  this  iiehl  has  ah-eady  been  described  under  Tin 
on  page  56. 

Briefly  it  embraces  the  line  of  contact  of  large  masses  of  green- 
stone and  granite,  a.  belt  of  schists  being"  developed  along  the  junc- 
tion, and  pegmatite  veins  passing  from  the  granite  into  the  schists 
and  more  solid  hornblende  rocks.  Within  the  area  of  the  latter 
the  pegmatites  contain  ores  of  tantalum,  mainly  manganotantaiite, 
and  it  is  these  veins  which  constitute  the  tantalum  lodes  ot  the  dis- 
-triet.  Large  quantites  of  detrital  ore  have  been  recovered  from 
the  shallow  surface  soil  in  the  immediate  vicinity  of  the  outcrops 
of  pegmatite  veins.  More  or  less  water-worn  alluvial  ore  has  also 
been  won  ^rom  Tantalite  Gully,  Two-mile  Gully,  and  others  in  the 
vicinity.  The  total  output  of  concentrates  to  the  end  of  1906  has 
been  85.60  tons,  valued  at  £11,569.  This  has  all  been  won  by  simple 
hand-picking  or  dry-blowing,  no  crushing  plant  being  m  existence 
on  the  field.-  The  market  for  tantalite  has  been  so  small  and  irregu- 
lar of  late  that  mining  for  this  material  is  practically  at  a  standstill. 
Once  a  steady  market  were  assured  it  seems  probable  that  Wodgina 
(including  the  suiTounding  district)  would  be  found  to  be  one  of 
the  greatest  producers  of  high  grade  ore  in  the  world. 

In  the  following  table  are  given  analyses  of — 

(a)  Manganotantalite,  large  detrital  fragment  from  ML  86 
"H.M.,"  Wodgina. 

(h)  Manganotantalite,  small  rhombic  prism,  Wodgina  District. 

(c)  Microlite,  small  rolled  pebble,  Wodgina  District. 

(d)  Calciotantalite,  small  rolled  pebble,  Wodgina  District. 

A 

Ta^Oj    G8-65 

Nb,0,  1.5ii 

TiO,  -40 

8nO,    -48 

WO3    trace 

HgO  (combined) ...  -07 

FeO    163 

MnO    ]4-15 

^iO    trace 

^aO    trace 

MgO    15 

K/) 
Na.O 

(Ce.Y),03          ...  ml 


lO<)-64 


Spec.  Grav.  ...  7  03 
G.S.M.  No         ...  [6459] 


*  Total  loss  on  igiiiti< 


BCD 
69-95^  ^73-83 
14-47)  I  6-44 

•54 


•36 

present 

'72 

1-28* 

2-68 

3-64 

8-42 

(12-54) 

•bO 

1-39 

13-46 

"7-78 

•42 

•62 

•20 

1-66 

nil 

nil 

nil 

100-00 

98-42 

99-73 

7-09 

5-42 

6^04 

none 

[6996] 

[6286] 

I.    Of  this,  0-22  %  was  driven  off  at  100°. 
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Tlie  mineral  whicli  occurs  most  frequently  at  Wodgina,  and 
constitutes  almost  the  wliole  bulk  of  the  ore  exported  is  fnangano- 
tantaiite.  A  typical  fragment  from  a  large  specimen  of  detrital 
ore  was  analysed  with  the  results  given  in  column  "  A."  Those  in. 
column  "  B  ""^  were  obtained  from  a  single  rhombic  prism  weighing 
8  graimnes.  This  mineral  is  black  on  a  fresh  fracture,  with  a 
metallic  lustre.  Weathered  surfaces  are  a  rusty  brown  colour,  due 
largely  to  a  thin  adherent  film  of  ferruginous  clay.  In  size  the 
masses  vary  fi'om  many  pounds  in  weight  down  to  a  few  grains 
only,  and  in  the  alluvial  are  often  associated  with  tin  ore,  though 
so  far  .cassiterite  has  not  been  recorded  from  the  veins  which- 
earry  tantalite.  The  extent  to  which  this  ore  is  intermixed  with 
the  stream  tantalite  is  shown  by  the  following  assays  :  — 

Per  cent.  Per,  ceut.  Percent. 

1.  Ta.O.    45  Nb.O^    32  Sn,  3-12 

2.  Do.  60  do.  16  do.  6-74 
3  Do.  17-3  do.  3-5  do.  50-35 
4.       Do.     8-9                   do.       1-6                 do.  60-90 

Such  mechanical  mixtures  of  the  two  ores  could  be  readily 
separated  by  an  electro-magnet. 

No  normal  iron  tantalite  has  been  observed  at  Wodgina,  the 
whole  of  the  mineral  there  being  of  the  manganese  variety.  It  is 
usually  of  a  very  uniform  grade,  containing  from  65  to  70  per  cent, 
of  tantalic  oxide.  The  following  assays  have  been  made  of  lower- 
grade  ore  said  to  be  from  Wodgina  : — 

Mang-anocolumbite— Ta,0„  22-90%  ;  ?^b,0„  54  83%;  Sp.  Gr.,  5-72 
Manganotantalite—  4821  30-52  6-34 

Microlite  (pyrotantalate  of  lime)  occurs  in  association  with 
manganotantalite'  in  a  stream  ore  received  from  Wodgina.  The 
exact  locality  from  which  this  ore  was  derived  has  so  far  not  been 
disclosed,  l)ut  judging  from  the  associated  minerals,  it  is  from  the 
immediate  vicinity  of  Wodgina  itself.  The  mineral,  constituting 
about  2  per  cent,  of  the  whole' parcel,  is  in  irregular  water-worn 
fragments  up  to  one  inch  in  diameter.  The  specific  gravity  varies 
froni  5.37  to  5.76,  and  colour  from  light-grey  to  pink  or  pale  liver 
colour.  It  is  opaque  in  mass,  but  in  a  thin  slice  is  sufficiently  trans- 
parent to  show  that  it  is  isotropic.  An  incomplete  analysis  is  given 
in  column  "  C  "  above. 

A  few  small  pebbles  received  on  another  occasion  from  Wodgina 
had  the  composition  shown  in  column  "  D."  They  are  either  very 
intimate  mixtures  of  tantalite  and  microlite,  or  else,  more  probably, 
a  lime  variety  of  tantalite.* 

M.L.  Hi),  H.M."  and  M.L.  87,  Anchorite.— These  two  leases 
are  worked  in  conjunction.    They  are  situated  at  the  north  end  of 


For  mucli  fuller  details  of  this  mineral,  see  the  paper  by  E.  S.  Simpson,  previously 

referred  to. 


Ill 


Wodgina  proper.    They  are  traversed  from  end  to  end  by  a  tan- 
tahte  lode,  consisting  of  a  vein   of  pegmatite  composed  of  very 
variable  proportions  of  quartz,  albite,  orthoclase,  muscovite,  lepi- 
dohte,   and   maganotantalite    -§457,  64531.    This   dyke  traverses 
ihe  greenstones  in  a  north  and  south  direction,  and  varies  from 
34ft.  to  41ft.  in  width.    On  M.L.  87  "not  veVy  much  work  has  been 
done,''**  operations  having-  been  confined  to  drvblowino  the  surface 
along  the   outcrop   and   in  the  vicinity  of  the  "  peo-matite  vein." 
This  first  makes  its  appearance  outside  the  boundary  of  the  An- 
chorite gi-ound,  to  the  south  of  McCarthy's  Creek,  and'^after  travers- 
ing the  whole  extent  of  the  two  properties,  extends  northward  far 
beyond  the  limits  of  the  geological  map  (through  M.L.  97.  ESS) 
The  vein  has  been  opened  up  in  M.L.  86  for  a  length  of  45ft  * 
but  only  to  a  depth  of  3ft.  or  4ft.    To  the  north  of  the  opencut 
Its  width  is  41ft.,  whilst  204ft.  further  it  has  dwindled  to  34ft.  . 
A  considerable  amount  of  dryblowing  was  being  carried  out  upon 
the  slope  of  the  hill  adjoining  and  to  the  west  of  the  lode 
Several  tons  of  tantalite,  some  of  it  being  vei-y  coarse  (pieces*  as 
much  as  thirty  seven  pounds  being  not  uncommon),  liave  been  ob- 

tamed  m  ihis  way  This  detrital  tantalite  results  from  the 

disintegi-ation  of  the  rich  chute  occurring  in  the  vein  adjoining. 
The  output  from  these  two  leases  has  been  :— 

1905    26-00  tons       ...  ^3,425 

1906    8-10  tons       ...  2,020 


Totals    ...    34-10  tons  de5,445 
To.  this  must  be  added  that  of  Naismith's  alluvial  claim  (Un- 
registered) which   occupied   part   of   the  ground  now  held  under 
M.Ls.  86  and  87. 

The  output  of  this  claim  was 

1905  ...        44-95  tons        ...        dgS  500 

1906  ...  3-85    „  ...  385 


Total        48-80  ...  ^5,885 

Cassiterite   and   tantalite  occur  in   conjuncfjon  in  Two  Mile 
reek,  south  of  the  above  workings,  whilst  Mr.  Maitland  mentions 
tantalite  as  occurring  in  "lodes"  and  alluvium  for  some  distance 
north  of  M.L.  86. 

MT.  FRANCISCO. 

This  locality  is  about  10  miles  south  of  Wodgina,  and  has  oi^y 
recently  been  discovered.  According  to  accounts  of  the  field  re- 
ceived m  Perth  the  ore  occurs  under  similar  conditions  to  tho.e 
whicli  obtain  at  Wodgdna.  The  lodestuff  from  the  Congo  M  L 
124,  IS  a  pegmatite,  composed  mainly  of  albite,  orthoelase,  mu\ 
quartz,  vvith  more  or  less  muscovite  and  garnet.  Manganoeoluinbite 

••A.  Gibb  Maitla-ad.  G.S.  W.A.  Bulletin  23.    Perth  :  By  Aiithority.Tsoe. 
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occurs  in  it  in  irregular  masses,  in  which  parallel  groups  of  crystals 
are  often  well  defined.  A  specimen  [6975]  in  the  Departmental 
collection  has  a  specific  gravity  of  5.73,  equal  to  23  per  cent,  of 
tantalic  oxide.  A  little  detrital  ore  has  been  also  obtained  from 
this  locality. 

GREENBUSHES. 

The  geolodcal  structure  of  this  tinfield  has  already  been  des- 
cribed on  pa^e  61,  under  the  heading  of  Tin.  The  main  mass  of 
rock  is  granite,  which  is  traversed  by  dykes  of  diabase  and  pegma- 
tite. Ali  these  rocks  are  crushed  and  foliated  in  places  and,  except 
in  the  lower  parts  of  the  valleys,  are  covered  with  laterite  (iron- 
stone conglomerate). 

Two  ores  of  tantalum,  tantalite  and  stibiotantalitc,  have  been 
•ked  on  this  field.    Analyses  of  these  are  given  beloAv:  — 


woi 


Ta.Oj 

N..0.- 

SiiO.' 

TiO., 

SiOj 

wo; 

H.,0  combined 

FeO 

Fe„03 

MnO 

NiO 

CuO 

CaO 

MgO 

Sb,03 

Bi.,0, 

(CeY),0, 


A. [2025] 

B. 

C. 

80-61 

5195 

2-50 

7-3() 

4--49 

1-51 

•71 

314 

•13 

•14 

-61 

10-89 

"..  -39 

ti'iice 

3-78 

trace 

•02 

•08 

trace 

•20 

Nil 

•19 

38-04 

Nil 

40-23 

Nil 

-82 

•79 

Nil 

100-48 

99-82 

99  61 

7-74 

7-37  , 

6-47 

E.  Simpson 

..    G.  A.  Goyder 

...    G.  A.  Goyd< 

Sp.  gr. 
Analyst 

Neither  of  these  minerals  is  by  any  means  common  on  the 
fields,  to  the  southern  half  of  which  their  occurrence  is  limited.  Of 
the  two,  tantalite  is  bv  far  the  most  plentiful.  Tantalite  has  been- 
found  in  situ  in  Bunbury  Gully,  and  at  the  head  of  the  Moulton 
Brook  (Battlers'  Gully)  in  a  highly  micaceous  material  [6506,6375] 
which  is  Drobably  the  upper  portion  of  an  albite  pegmatite  of  the 
usual  type.  In  "these  it  occurs  both  in  comparaiively  coarse  and 
very  fine  pieces,  devoid  of  all  crystal  faces,  but  exhibiting  an  ill- 
defined  cleavage.  Chiefly,  however,  it  is  known  as  water-woni 
pieces  from  the  size  of  fine  shot  up  to  131bs.  in  weight  [1917] 
associated  with  tin  ors  in  the  alluvial  deposits  of  Bunbury  and 
Floyd's  Gullies. 

Associated  with  the  stream  tantalite,  but  in  nnich  smaller  and 
less  frequent  pieces,  is  the  unique  mineral  stibiotantalitc.     It  i& 
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found  at  times  formiug  thin  veins  in  tantalite,  of  which  it  appears 
to  be  an  alteration  product  due  to  the  passage  of  antimonial  solu- 
tions through  cracks  in  the  parent  mineral  It  occurs  also  in  water- 
worn  fragments  from  the  size  of  a  pin's  head  up  to  about  two  inches 
in  diameter.  Most  of  these  consist  of  pure  yellow  or  greyish  stibio- 
tantalite.  but  some  consist  of  an  ill-dehned  black  core  of  tantalite 
sun-ounded  by  the  pale  coloured  anthnony  mineral.  It  always 
exhibits  more  or  less  definite  traces  of  ciystalline  structure,  one 
cleavage  being  usually  very  distinct. 

The  recorded  output  of  tantalum  ore  is  very  small,  viz.,  2.46  tons 
up  to  the  end  of  190(1  This,  however,  is  probably  very  far  short 
of  the  true  total  of  ore  raised,  many  comparatively  small  parcels  of 
ore  never  haWng  been  repoi-ted  to  the  Statist. 

M.L.  369.  Enterprise  (I4I/4  acres).  — This  lease  is  situated  at 
the  head  of  Bunbury  Gully,  extending  across  the  main  road  to 
Bridgetown.  Mr.  Campbell,  in  December,  1905,  described  this  mine 
in  the  follo^Ndng  terms*:  — 

'•'An  cpenciit  about  12ft.  deep  has  been  made  on  the  west  side 
of  the  roa.]  ;  the  upper  seven  feet  shows  wash  of;  tin  and  tantalite 
[6507,  6508,  6509]  ;  below  this  is  kaolinised  gneiss,  containing  a 
micaceous  loae  formation  (crushed  pegmatite,  E.S.S.),  18  inches 
wide  [6506],  slightly  greenish  in  tint,  but  in  places  slightly  ferru- 
ginous, carrying  particles  of  tantalite  and  tourmaline  from  coarse 
dust  to  chunks  one  inch  in  diameter.  A  drive  has  been  put  in  on 
the  lode  30ft.  The  lode  is  seen  for  18ft.,  Avhen  it  tapers  out,  but 
the  micaceous  formation  continues  and  appears  to  be  making  again 
at  the  end  of  the  drive.  The  strike  of  the  lode  is  323  degrees,  and 
the  underlay  22  degrees  to  the  south-west.  A  shaft  about  seven 
feet  deep  has  l^een  commenced  a  few  yards  further  south  to  reach 
this  lode  further  on  the  underlaj^  A  pot-hole,  one  and  a  half 
chains  north-west  of  the  last  spot  shows  a  somewhat  similar  wash 
[6508]- 

Some  large  pebbles  of  alluvial  tantalite  [6507]  from  this  mine 
are  AvhoUy  or  partially  coated  with  a  smooth,  hard,  and  firmly  ad- 
herent coating  of  fen-uginous  bauxite,  as  much  as  three  or  four 
millimetres  thick  m  places.  This  peculiarity  is  shared  by  the  tin 
ore  in  other  parts  of  the  field.  A  fair  amount  of  stibiotantalite 
has  been  obtained  from  this  mine  [7199], 

Mr.  Campbell  further  states :-**"A  little  tantalite  is  said  to 
have  been  found  in  wash  with  tin  on  the  next  lease  to  the  north, 
M.L.  370,  Wills,  held  by  Alfred  Seabrook,  and  a  claim.  No.  755^ 
the  Dill-McKay,  held  by  Messrs.  Hille  &  O'Farrell,  adjoining  the 
east  side  of  M.L.  369 ;  and  also  in  M.L.  379,  Galtee-more,  held  by 
Messrs.  Marsh  and  Gait  ;  this  is  one  mile  south-westerly  from  the 

♦  Western  Australia.   Report  of  the  Department  of  Mines  for  the  year  1905    Perth  • 
By  Authority,  1906. 
♦•Loc.  cit. 
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Greenbiishes  Well  Reserve  1381  ;  it  adjoins  part  of  the  south  side 
of  M.L.  313,  Battlers'  Hope."  A  lode  said  to  carry  tantalite  as 
well  as  tin  has  been  opened  up  on  this  lease.  It  is  a  kaolinised 
pegmatite  [6375]. 

The  accompanying  table  shows  the  total  output  of  tantalum 
concentrates  as  reported  to  the  Statist  to  the  Department  of  Mines, 
plus  an  amount  of  0.12  tons  from  Claim  755  at  Greenbushes,  un- 
reported :  — 

Productio7i  of  Tantalum  Concentrates. 


Year. 


1905 
1906 

Totals 


Woiigina. 


Greenbusbes. 


Total. 


Tons. 
70-95 
14-65 


85-60 


8,925 
2,644 


Tons. 
2-46 


11,569 


2-46 


£ 
1,600 


Tons. 
73  41 
14-65 


1,600 


88-0« 


10,525 
2,644 


13,169 
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TUNGSTEN  AND  MOLYBDENUM. 
Tungsten. 

Three  ores  of  tungsten  are  of  commercial  importance,  viz. : — 

WiAfram  (Wolframite). — Tnng-state  of  iron  and  manganese 
(Fe.Mn)  \V0^.  Tungsten,  60  per  cent. ;  tuugstic  oxide  76  per  cent. 
Massive  or  crytallised  ;  well  marked  cleavage.  Hard  (5),  brittle. 
Black  or  dark-brown,  opaque,  brilliant  lustre.    G.,  7.4. 

Hvehnerite. — Tungstate  of  manganese,  MnWO, .  Tungsten. 
60  per  cent  ;  tungstic  oxide,  76  per  cent.  Similar  iu  appearance 
and  properties  to  wolfram. 

Sclieelite. — Tungstate  of  Lime,  CaWO.j..  Tungsten,  64  per 
cent.;  tungstic  oxide,  SO  per  cent.  Massive  or  crystaliised.  White 
or  siigiitly  tinted  yelloAv,  etc.;  brilliant  lustre,  translucent.  Hard 
(5),  brittle.    G.,  G.O. 

Of  these  minerals  huebnerite  is  so  far  unknown  in  this  State, 
and  wolfram  only  found  in  a  few  localities,  but  scheelite  is  present 
in  greater  or  lesser  quantities  in  many  of  the  gold-b.earing  quartz 
reefs  in  the  interior  as  well  as  in  grains  in  the  alluvial  derived  from 
them.  In  many  cases  this  mineral  has  been  overlooked,  but  even 
where  recognised  no  attempt  has  been  made  to  recover  it  by  con- 
centration except  in  one  instance,  viz.,  at  Ravensthorpe,  in  the 
Phillips  River  Goldfleld, 

The  other  localities  from  which  tungsten  ore  has  been  recorded 
are  : — 


Division  of  the 

Centre. 

Nature  of  occurrence. 

State. 

Nf;rth-'vVest  ... 

Mosquito  

Bunches  of  scheelite  in  auriferous 
quartz  reef  in  Ard  Patrick  G.M. 
Assays — a.  Tungstic  oxide,  5U  93 
per  cent.;    h.  Tungstic  oxide. 

45-10  per  cent.;  gold,  Idwt. 
15gr.  per  ton.    See,  [6273]- 

Do. 

Roebourne  District 

[614-]  Small  specimen  of  wol- 
fram forwarded  from  Roebourne 
by  prospector;  exact  locality 
unknown. 

Do. 

Cue  ... 

Scheelite  in  quartz.  Welcome 
G.M.  [6970]. 

South-West  ... 

Geraldton  District 

Large  crystalline  pieces  of  wol- 

Do. 

fram  in  quartz  [5024,  5364]- 

Brookton  

Wolfram  in  quartz.    See  below. 

Do. 

West  River 

Masses  of  scheelite  in  quartz. 
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Tung  si  en  Ore  Localities — continued. 


Division  of  the 
State. 

Centre. 

Nature  of  occur,  ence. 

Southern  Cross 

Large  veins  and  masses  of  scliee- 
lite   in   quartz   from  Frazer's 

G.M.  [1414]. 

Do. 

Coolgardie  ... 

Masses  of  scheelite  cai-rying  coarse 

gold   from   reef   in  Lindsa\'s 
O.M.    [1299,   4434]-     Also  as 
sand  in  alluvial  of  Fly  Flat 

Do. 

Kalgoorlie  ... 

Masses  of  sclieelite  in  lode  .stviff 

in  Brown  Hill  Extended  (i.M. 
[3958,  5261].     Also  with  gold 
in     Hannans     Reward  (i.M. 
[5245] 

Do. 

Pingin 

Small   masses    of    scheelite  in 

quartz,  The  Oaks  G.M.  [6348]- 

Do. 

•  • 

IJig'ginsvillG  ... 

Large  masses    of    scheelite  in 

quartz  in   Sons  of  Erin  G.M. 
[7018]  and  Sons  of  Erin  North 
G.M. 

End  a  

Norseman  ... 

A  little  scheelite    in  auriferous 

quartz,  Record  G.M.  [5960]. 

BROOK  TON. 

Early  in  1907  a  black  mineral  was  sent  in  from  this  locality 
to  be  determined,  and  proved  to  be  wolfram.  In  consequence  of 
the  prevailing'  high  price  of  this  mineral  (about  £120  per  ton) 
several  leases  were  applied  for,  and  Mr.  W.  D.  Campbell,  Assistant 
Geologist,  was  deputed  to  inspect  the  find.  He  reported,  inter 
alia  :  — 

"  I  have  visited  the  wolfram  lode  at  Mr.  Nesbitt's,  it  is  in 
Location  5868,  and  adjacent  to  portion  of  6100,  on  its  southern 
side.  It  strikes  20  degrees,  and  underlies  east  at  a  high  angle: 
There  appear  to  be  two  parallel  granite  lodes  with  the  quartz  veins 
contained  in  the  lease  applied  for  by  Mr.  Nesbitt.  I  cannot  say 
what  is  the  exact  width  of  the  lode,  but  about  23ft.  were  exposed. 
The  surface  indications  show  a  poor  proportion  of  wolfram  in  the 
lode.  The  deposit  would  certainly  seem  to  be  worth  prospecting 
on  judicious  lines." 

Several  samples  of  hand-picked  ore  more  or  less  contaminated 
with  quartz,  gave  the  following  assay  results  :  — 


L.  2907 

Tungstic  oxide 

63' IS  per  cent. 

2927 

Do.  do. 

67-47  do. 

2930 

Do.  do. 

21-19  do. 

2957 

Do.  do. 

()4  72  do. 

3026 

Do.  do. 

52  05  do. 
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RAVENSTHORPE. 

The  geology  of  this  locality  has  already  been  discussed  under 

-Copper/'  page  39.  A  recent  issue  (4/5/07)  of  the  W.A.  Min- 
ing, Building^  and  Engineering  Journal^  says  :  — 

'•A  trial  parcel  of  stone  from  Dallison's  Reward,  contaiiiinii- 
-gold  and  seheelite.  and  treated  at  the  Floater  Battery,  gave  a 
return  of  oozs.  6dwts.  of  gold  over  the  plates,  and  about  22c\vt.  of 
^concentrates,  which  have  been  assayed  and  gave  a  return  of  66.2 
per  cent,  of  tungstic  acid." 


Molybdenum. 

Only  two  native  compounds  of  Molybdenum  are  of  any  com- 
mercial importance,  viz.,  the  sulphide  and  oxide.  Of  tliese,  the 
former  is  more  common,  and  is  much  more  readily  concentrated. 
The  following  are  descriptions  of  these  ores:  — 

Molybdenite.— Snl^^hide  of  molybdenum,  MoS^.  Moivlj- 
<lenum,  60  per  cent.  Foliated,  scaly  or  sometimes  granular.  Me- 
tallic, opaque,  lead-coloured,  closely  resembling  graphite  \evy 
soft  (1  to  11/2),  flexible.    G.,  4.7. 

Molyhdite.— Oxide  oi  molybdenum,  MoO 2.    Molybdenum,  66 
per  cent.    In  fine  crystals,  fibrous,  massive  or  earthy.  Yellow 
veiy  soft  (1).    G.,  4.5. 

No  ores  of  molybdenum  have  ever  been  raised  for  the  market  in 
any  part  of  Western  Australia.  They  are  known  however  to  occur 
in  the  localities  given  in  the  following  table:  — 


Division  of  the 
State. 


Ceutre. 


Nature  of  occurrence. 


Central 
Do. 

Do. 
Do. 
Do. 

South-West 
Do. 

Do. 

Do. 


Lawlers 
Coolgardie 

Niagara 
Buldania 
Southern  Cross 


Hill 


Blackboy 
Toodyay 

Clackline 


Bedford  Haven 
North  of 


Molybdenite  in  quartz  [4855]. 
Molybdenite   in   small   albito   vein  m 

amphibolite.  Ensign  G.M.  [387J. 
Molydenite  in  quartz,  G.M.L.  445  [4396J. 
Molybdenite  in  greenstone  schist  [738  ^ 
Molybdenite  in  quartz,  at  times  in  ex- 

cellent  crystals. 
Small  scales  of  molybdenite  in  clay  [314], 
Numerous   large  and   small  flakes  in 

massive  grey  granite  [6997]. 
Molybdenite  and  molybdite  in  (iuait7 

[1316].  ^ 

Molybdenite  in  quartz. 
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INDEX  TO  NAMES  OF  PLACES,  JWIJ^ES,  ETC. 


Addis  ^line  

Afric-  Mine   

Albite  

Alice  Mary  Mine 

Allan  Bros.' Leas3   i  . . 

AH  Xations  K.xtended  Mine 

AH  Xations  Mine 

Alma  Lead  Mine 

Aluminium 

Anaconda  Copper  Mine 

Anchorite  Lease 

Andante  Lease 

Andover 

Anjlesite 

-Antimonv 

Ard  Patrick  G.M.  .. 

Arg-entiferous  Copper  Ore 

Arrino    . . 

Arrino  Leases 

Arrino  Proprietary  Mine 

Asho-ite   

•Ashburton 
Assays,  Free    . . 
Assay  Rejrulations 
Aurora  Lease  . . 
Australia  Mine 
Azurite 


Pa^e 
47 
47 
o6 
47 
45 
52 
52 
85,  88 
104 
15,  19 
110 
43 


77 
92 
115 
19 
19,  35 
36 
35 
102 

19,  78,  80,  88 
14 
13 
67 
47 
17,  34 


Baddera  and  South  TJga  Lead  Mine 
Baddera  Xo.  1  Lead  Mine 
Ba  ldera  Xo  2  Lead  Mine 
Baden  Powell  Mine 
Ba'la  BaHa 

Ba'Ia  Balla  Copper  Mine  . 
Balladonia 
Ballarat  Mine 
Bardoc    . . 
Battler's  Cully 
Battler's  Hope  Lease 
Bauxite 

Baxter's  Copper  Mine 
Bedford  Haven 
Bele'e  Station 
Benjamin's  (Tiu]e  &)  Mine 
Birthday  Mine 
Bismuth 
Bismnthinite 
Bismutite 
Blackbov  HiM 
Blackwood  TJanQ-es 
Blenrle 

Blue  Ribbon  Mine 
Blue  Soec  Mine 
Bo7  Tron  Ores 
Booq-ardie 


19,  26. 


86 
86 
86 
39 
88 


24,  25 
103 
40.  47 
100 
112 
67,  114 
104 
35 
117 
20 
44 
47 
92,  93 
94 
94 
117 
61,  104 
90 
47 
47,  92 
99,  101 
98,  100 
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Boomer  Mine   

  44 

..  20 

17 
64 

....  26 

20 
49 
20 
60 
4T 
19,30 
52,  78 
49,.  115,  116 
116 
117 

.  .49,  61,  67,  112 

94 

Boorara           •  •  • 

Bornite   

Boronia  Lease          . . 

•  •- 

Boston  Coppor  Mine 

Boulder 

Bow  River   

Bretner  Bay   

Bright  Star  Lease 

British  Flag-  Mine  

Broad  Arrow 

Brockman's  Creak  

Brookton 

Brown  Hill  Extended  G  M. 

•• 

Buldania   

Bunbury  (rally   

Burbanks   

Cilciotantaiite 

Oardup  •  •       •  •    .  • 

Girlow  Castle  Copper  Mine 

Cassiterite 

Q.  D.  C.  Mine 

Central  Extended  Lease 

Cantral  Lease 

Cerassite 

Cervantite 

Chalcocite_   

Chalcopyrite 
Chamberlain  Lease 

Chessylite   

Cheynes  Copper  Mine 
Chingamon^ 
Ciaiverton  Lead  Mine 
Chri5tmxs  Gift  Min^ 
Ciromiferous  Laterite 

Chrv^-'ocolla  

Clackline   

Claim  219\  

Claim  315   

•  Claim  318 

Claim  60S   

Claim  64S   

(^laim  670 
Qlaim  671 
Qlaim  6S3 
fjlaim  684 
Olaim  695 
Olaim  700 
Olaim  705 
Qlaim  710 
Claim  712 
claim  72^ 
O'aim  734 
Claim  738 
claim  741 
Claim  744 
Claim  745 
Claim  746 
Claim  748 
Claim  750 
Claim  752 
Claim  753 
Claim  755 
Claim  758 
Claim  759 
Claim  762 


109 
78 
26 

49,  56,  57.  Ill 
47 
108' 
63.  108 
27,.  7T 
92 

17.  27,  34,  36 
18,  34 
57,  59 

ir 

35 
49,  55 
85 
AT 
100 
27 

iir 

70 

74 

6.^ 

Cy5 

74 

74 

62- 

70 

66 

71 

65 

67 

70 

68 

63 

67 

68 

74 

72 

74 

71 

70 

71 

70 

70 

113 

66 
«7 
6-a 
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Claim  7t0 
Claim  771 
Claim  774 
Claim  _775 
Clam  I  76 

Claim  779   

Claim  781 
Claim  782 
Claim  789 
Claim  792 
Claim  801 

Cobalt  

Columbite   

Comet  Lease 

Comet  Vale 

Common-R'^alth  Lease 

Con9:o  Lease 

Contest  Mine 

Coogle:^ong 

Cook's  Station 

Cooltrardie 

Coon^an  River 

Copper    . . 

Copper  Glance 

Copper  Horseshoe  Mine 

Copper  King-  Mine  .. 

Copper  Pyrites 

Cornwall  Extended  Lease 

Cornwall  Lease 

Corundum 

Cowan  Brook 

Cowan  Gully 

Croesus  Mine 

Crown  Lease    . .       . . 

Croydon 

Croydon  King  Copper  Mine 

Cryolite 

Cuddingwarra 

Cue   

Cupriferous  gossan 
Cuprite 

Cyprus  Copper  Mine 


Pagk 

  74 

  71 

  70 

  70 

70 

  70 

  68 

  72 

70 

  7'2 

  74 

  102 

lor. 

60 

  78,  100 

  57.  58 

  Ill 

49,  5 o',  54,  55,  76,  107 

20.'78,  88,' 91,  94,  100,  W,  117 

  50 

  8,17 

17 
47 
44 
18 

  72 

  70, 72 

  104 

  66 

66 
27 

  108 

  19,  25,  93 

  26 

  104 

27 

  103,115 

  34 

  17,  27 

  35 


"DiUison's  Reward  ^fine 
Darkan 

DaWinT  Range 
Day  Dawn 
Derby 

Derby  Syndicate 

Desmond  Mine 

Devil's  Pass 

Dixie  Lease 

Dreamland  Lease 

Drediring  (Tin),  Claim  No 

Dr.  Jameson  Mine 

Duffer  Mine 

Duke  of  York  Mine 

Dumpling  Gully 

Dunallan 

Dundas 

Dunn  Bros.'  Mine 
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100.  104 
19,  27,  48 
78 
32,  34 
47 
20 
72 
68 
52 
45 
28 
47 
62,  64 
94 
20 
45 


East  Mt.  Barren 

P^ast  Murchison  Goldfield 

Eastern  Creek 

lEdjurlina 


19 
95 
60 
98 
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Egina  Copper  Mine 

Eley's  Well   

Elliott's  Gnlly   •• 

Elverdton  Mine   

Elverdton  South  Mine 

Elverdton  AVelcome  Stranger  Mine 

Emerald  Copper  Mine 

Emily  Hale  Mine   

England  Lease   

Enterprise  Lease   

Erlistoun 
Ertibescite 

Esperance  Hill  Lease 

Euxenite   

Evelyn  Copper  Mine 


Page 

19,  25 
■25 

49,  50,  54^55,  76,  107 
7(^ 
39,46 
38,  46 

"       ..  38 

3!) 
40 
53,54 
67,  113 

20,  78 
17 

.  68 
55,106 
25,91 


Fahl  Ore   

Fairlie  Mine  

Earwig's  Claim 
Federal  Mine 

Federation  Copper  Mine  .. 
Filewood's  (Garritty  &)  Mine 
Five-mile  Copper  Mine 
Floater  Mine 

Four-mile  Pool  Lead  Mine 
Floyd's  Gully 
Eraser's  G.M. 

Free  Assays  


18 
47 
54 
41 
26 
45 
26 
45,  94 
82 
72,  112 
116 
14 


Gabanintha   

Gadolinite 
Galena 

Galtes  More  Lease   

Garritty  &  Filewood's  Mine 

Geikie  Range  _ 

Gelirah  Lead  and  Copper  Mine  

Geraldine 

Geraldine  Copper  Mine   

Geraldine  Lead  Mine   

Geraldton 

Gibbsite   

Gibney's  Gully   

Gibson's  Copper  Mme 

Gill's  Copper  Mine   

Gladstone  Lease   

Glasgow  Lease   

Glenderry  Copper  Mine   

Golden  Hope  Mine   

Golden  Horseshoe  Mine 

Goongarrie   

Gordon  River   

Gordon's  Mine   

Gorge  Creek  .... 
Gough    and  Smith's  Claim 

Grafter  Mine  

Grant's  Reward  Reef 
Gray's  Lead  Mine 

Great  Oversight  Mine   

Great  Wonder  Lease 

Greenbushes  49,  50,  61, 

Greenbushes  Consolidated  Tin  Sluicing  and 
Greenbushes  Development  Company 
Greenmount  


..  19,28,95,99 
55 
34,77 
113 

...  45 

20 

33,34,82 
18,  19,  31,  33,  78,  81,  88 
33 

...  77,81,86 
115 
104 
62 

■  ...  33 
■■  ...  35 

■  ■■  ..  63 

■  ■■        ...  63 

...  26 
■■       "  ..  28 

..  102 

19,30 

■  ..  49 
. .  36 

"  ■■  ..  ..  20,78,88 
■'       ■*  ..  75 

. .  47 
..  21 
82 
39- 
74 

76,  93,  300,  102,  105,  107,  112,  114 
Mining  Company  ..  67 
62,  63 
20 
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lireen's  Well  .. 
Gregory  A. 
Grimsby  Mine 
Gwalla  Copper  Mine 


49,  50,  55,  56,  107,^108 
..       ..  77 

4.3,  4G 
33,34 


Hall's  Creek 
Hannan's  Reward  G.il. 
Haphazard  Lease 
Harbour  View  Mine 
Harbour  View  Xorth  Aline 
Hardinan,  E.  T. 
Hardy  River 

Hearn  and  Party's  Claim  " 
He?la  Mme 

Henninr's  Copper  Mine 
Herbert's  Mine 
Herdsman's  Lak'e 
Hester's  Spring- 
Higgrinsville 
Hillsborough  Mine 
H.M.  Lease 
Hong-  Kong- 
Horan's  Lease 

Horan's  Xo.  1  Xorth  Lease 
Horseshoe 
Huebnerite  .. 
Huntsinan  Group     . .  [' 


20,  78,  88 
116 
69 
37,  46 
47 
19,  49 
78 
75 
47 
33 
78 
101 
71 
116 
44 

109,  110 
20 
62 
62 

20,  78,  88 
115 
53 


Iga  Lead  Mine 
Independent  Lease 
Iron 


Irwin  River  District 
Israelite  T^av  .. 
Tvanhoe  Station  '. 


85 
51,  53 
11,  95 
19 
107 
20,  78 


Jerramongup 
.luanita  Lease 


19,  45 

53 


Kalgoorlie 
Kanowna 

Kate  Antimony  Lease 

Kelly's  Gully  .. 

Kelmscott 

Kermesite 

Killarney  Lease 

Kihnore  Mine  [ 

Kimberley 

Kingsmili  and  Martin's  Lease 
Kmgston  Mine 
King  Tin  Lease 
King  Tin  Xorth  Lease 
Kmg  Tin  South  Lease 
Kirton's  Lead  .Mine 
Knutsford 

Kobijawanna  Lead  Mine 
Kundip 


20,  91,  93,  100,  102,  116 
102 

•  •        •  •  92 

72,  74 

  18 

••  92 
68 
41 

19,21,78,79,88 
45 
45,46 

•  •       . .  69 

69 
69 

■•       ••  85 

•  •        . .  20 

•  ■       • .  83 

• .  19,  37,  47,93 


Lady  Aljiia  Mine 

Lady  Bertha  Mine 

Lady  Florence  Lead  Mine 

Lady  Gladys  :\rine 

Udy  Maiifle  Lead  :\Iine 


28 
36 
82 
90 
82,  88 
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Pagt-v 

Lady  Tilly  Lead  Mine                                                          ••  5^ 

Lady  Yosper  Lease                                               ••       "       ••  98^ 

Lake  Austin   •  •       • '       ' " 

Lalla  Rookh                                                        •  •       •  •       * "  ^  ^ 

Last  Adventvire  Mine    •• 

Last  Chance  Extended  Mine       ..                                           ••  40  46 

Last  Chance  Mine                                                ■•       ••       **  •  '  40 

Last  Chance  Proprietary  Mine                              •  •       •  •       •  •  g^. 

La\ider's  Lead  Mine    • .       •  •       •  •       •  • 

La^fton    1)1,94,117 

Lawlers           . .        . .        . .        . .        •  •        •  •        •  •        •  ■  r-y 

Lead       . .       . .       . .       . .       •  •       •  •       •  •       •  •       ' "       ' '  *  49 

Lennard  Kiver    ••        ••  •• 

  ■■  56,58 

Lepidolite                                                                      •  •  ' 

Lilly  Blanche  Copper  Mine    •• 

Lindsay's  G.M   ^f.]l 

Little  Wonder  Lease                                                      ••       ••  ^'J 

Loc.  7,  Lead  Mine    ^7 

Loc.  289    ^4 

Loo-.  2.)0                                                                      ■•       ••  51 

Lone  Star  Mme                                                             ••       ••  ^; 


Lost  and  Fount  Lease 
Lost  and  Found  North  Lease 


69 
69 


Mahogany  Creek    ^2? 

Main  Kidge     '^f 

Miiitland  River     'i-  07  o  . 

Malachite    '  88  9/ 

Malhna    88,  .)>,  9.1 

Mallina  Antimony  Lease                                                         ;•  -^-^ 

Mandalay  Lease    19   ino  loi 

Manganese      1^'  ^1]', 

Manganocolunibite     in«  mo  11! 

Manganotantahte   

Marble  Bar     no 

Marble  Bar  Tin  Syndicate    52, 5.3 

Margaret  River   

Marion  Martin  Mine    43 

Marnoo  Mine   ,                                           ••  4/ 

Martin's  Spring  Mine   .0 

Mary  Mine      . .       .   42, 4(> 

Mary  Spring  Lead  Mine   82 

McCarthy's  Creek   00 

McGruire's  Lead  Mine   34, 83,  8b 

McMahon  Mine                                                             ••       ••  42 

Meagher's  Gully                                                                       ••  51,  52,  53 

Melaconite   ■  

Mendip  Lead  Mine    86 

Menzies    48,  78,  100 

Metawandy  Creek   l^^  2<> 

Mierolite    106,109,110 

Middle  Creek   92 

Mi  idle  Mt.  Barren            ..    19,45 

Mill's  Find      ..       ..    49,60,70 

Molybdenite   ..  

Molybdenum    115,  117 

Molybdite    117 

Mona'dte         . .       . .       .         . .       •  •       •  •       .  •       .  •       .  •  55 

Mondooma    10.  21 

Money  Mia  Mine   35 

Mons  Ciipri  Copi^er  Mine    23, 24 

Moolyella    49,  50.  5.%  .54,  76.  107 

Moolyella  Creek    51,  52.  53 

Moriarty's  Claim    75 

Morning  Star  CM.                   ...    92 
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Mosaic  Mine  .. 

Mosquito 

3Iouiton  Brook 

Mountain  Viaw  Mme 

Mount  Allan  3Iine 

Mount  Baker 

Mount  Barren  Ransres 

Mount  Benson  Extended  Mine 

Mo-int  Benson  Mine 

Mount  Cissiterite  l^ease 

Mouu*;  Cdssiterite  Xorth  Lease 

Mount  Cattlin  Mine 

Mount  Decke:- 

3Ioant  DeCoui  cey 

Mount  Desmon  1 

Mount  Desmon  I  3Iine 

Mount  Dockrell 

M^unt  Edith  .. 

Mount  Francisco 

Mount  Garrity  .Aline 

Mount  Gould 

Mount  Hale 

Mount  Ida 

Mount  Jackson 

Mount  ilao-net 

Mount  Malcolm  Gopoer  Mm3 

Mount  Margaret  Goldfield 

]\[ount  Matthew's 

Mount  Misery 

Mount  Mo:-gins  District 

Mount  Morven  Mine 

Mount  Xarryer 

Mount  Xellie 

Mount  Pierre 

Mount  Pleasant  Mine 

Mount  Scratch 

Mount  Stennett  Min° 

Mount  Stuart 

Mount  Taylor  ..  .' 

Mount  York    . . 

Mueller  Range 

Mulligan's  Gully 

Mulline 

Mulwarrie 

Munarra  Gully         ..       /.  [ 
Mun  daring      . .       . .       . .  " 

Mundiiong 

Mundiiong  Silver  and  Lead  Min^ 

Murchison 

Murrin  Murrin 

Murrin  Murrin  Xangaroo  Min^ 

Miiscovite 

Myrtleford  IVfine 


Pagk 

44,93 
115 
66.112 
28,47 
41 
ICO 
103 
41 
41 
57 
57,  58 
42,  45,  46 

irs 

78,^8 
19,  37,  38,  46.  47 
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PART  I. 


THE 

Bonnievale  and  Kunanalling  Districts, 

COOI^GARDIK  OOLDFIELD. 


PREFATORY  NOTE. 


THE  various  mining  centres  described  by  Mr.  Gibson  in  this 
Bulletin  consist  largely  of  fine  grained  foliated  and  massive 
greenstones ;  these  are  penetrated  by  granite  which,  in 
some  parts  of  the  district,  forms  the  matrix  of  the  princi- 
pal gold-bearing  reefs. 

The  quartz  ve^is  occur  both  in  the  granite  and  the  green- 
stone, and  at  times  are  to  be  found  forming  the  Junction  of  the 
two.  The  reefs  in  the  granite  appear  in  general  to  have  a  strike 
parallel  to  the  Junction  between  the  granite  and  the  greenstone, 
and  they  are  invariably  hard  clean  quartz,  which  carries  very 
little  sulphides. 

The  ore  of  the  highest  value  is  said  to  be  that  which  is  most 
marked  by  lamination,  and  as  a  rule  the  hanging  walls  of  the 
reefs  are  much  better  defined  than  the  footwalls. 

The  Kin  tore  centre  is  about  six  miles  from  Kunanalling  and 
is  geologically  identical  therewith,  and  is  of  especial  interest  by 
reason  of  the  occurrence  of  the  "Cement  Deposits"  which  filled 
an  old  river  channel  carved  out  of  a  much  eroded  granite.  What 
now  remains  of  this  Cement,  which  appears  to  have  been  very 
extensively  worked,  occurs  everywhere  between  1,380  and  1,460 
feet  above  sea  level.  ' 

The  old  river  channel  has  been  followed  by  mining  operations 
for  over  a  mile  and  a-half  though  there  are  frequently  breaks 
which  may  probably  be  ascribed  to  erosion;  the  results  of  erosion 
are  strongly  marked  by  numerous  potholes  and  deep  gutters. 

The  deposits  filling  the  old  water  course  consisted  of  rounded 
and  subangular  fragments  of  quartz  of  all  sizes,  cemented  by  a 
ferruginous  silicate  of  alumina  in  varying  proportions.  So  far  as 
mining  operations  have  been  carried,  the  payable  gold  was  mainly 
found  in  the  cementing  material.  According  to  the  official  figures 
it  appears  that  the  cement  has  yielded  20,217-46ozs.  of  fine^^old. 
There  seem  to  be  some  good  scientific  reasons  for  believing  the 
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gold  to  have  been  deposited  mechanically,  though  a  certain 
quantity  may  have  been  added  from  solution.  The  ultimate  deri- 
vation of  the  gold  is  from  the  reefs  and  formations  in  the  vicinity. 
The  Geological  Age  of  the  Cement  deposits  is  somewhat  con- 
jectural, but  there  appears  to  be  some  evidence  for  believing  it  to 
be  either  late  Tertiary  or  Pleistocene. 

A.  GIBB  MAITLAND, 
Geological  Survey  Office,  Government  Geologist 

17th  February,  1908. 
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PART  I. 


The  Boiinievale  and  Kunanalling  Districts, 
Coolgardie  Goldfield. 


BONNIEVALE. 


the  noI-Tl,'7  r'^T  i«  ^it»ated  about  seven  miles  to 

the  north  of  Coolgardie  in  a  small  valley  running  approxiniatelv 
east  and  west  between  two  ridges  of  grLnstone^ills'^  whiXrS 
.  to  a  maximum  height  of  two  to  three  hundred  feet  The 
intervening  country  between  this  centre  and  Coolgardie  consists 
of  alternating  valleys  and  ridges,  these  generally  speaking  havin„ 
a  roughly  east  and  west  trend  ;  a  similar  class  of  country  also 
extends  eight  or  ten  miles  farther  north  with  a  difference  that  a 
greater  extent  of  flat  country  exists  between  the  ridges 

crest'^of%^eTi^™'%™'!'y.'"''  ^;"dth-measured  from  crest  to 
crest  ot  the  hills— of  about  a  mile  and  a-half,  and  the  princinal 
mines  are  situated  about  the  centre  of  it,  the  townsite  being"^: 
at  the  foot  of  the  northern  rise.  " 

fni;of^t"'"'l" ^  speaking  the  country  may  be  said  to  consist  of 
foha  ed  and  massive  greenstones  of  the  usual  type-these  bein » 
mostly  fairly  fine  grained-and  to  be  a  continuation  of  2 
greenstone  area  „i  which  the  auriferous  deposits  of  CooL rdl 
occur.  Penetrating  these  gree.istones,  however,  and  occupyil 
the  central  and  western  portion  of  the  valley  is  a^  area  of  S  ? 
rocks,  and  these  are  of  interest  in  so  much  as,  contrary  tS  usuS 
'^^Zt^^'''-'^-  the  principal /oM^' 

As  can  be  seen  by  reference  to  the  accompanying  map  this 
granite  area  has  its  eastern  limit  just  .south  of  the^townsfte  and 
extends  we.sterly  for  some  distance  ;  its  exact  extent  in  tht 
direction  IS  however  indeterminable  owing  to  the  fac    that  tt 
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whole  country  to  the  westward  is  covered  with  extensive  recent 
deposits  consisting  of  sand,  loam,  etc.,  and  being  partly  the  result 
of  the  decomposition  in  situ  of  the  underlying  rocks  and  partly 
the  accumulation  of  debris  brought  down  from  the  surrounding 
hills  •  owing  also  to  the  accumulation  of  this  debris  along  the 
lower  portions  of  the  valley  the  absolutely  accurate  mapping  ot 
the  geological  boundaries  in  this  part  is  rendered  almost 
impossible  ;  the  effecc  of  this  surface  debris  is,  however  somewhat 
compensated  for  by  the  information  provided  by  the  various 
shafts  and  mine  workings. 

The  greenstones  (amphibolites),  which  appear  to  be  the 
older  rocks,  are  an  uniformly  fine-grained  variety  similar  to  those 
found  at  Coolgardie-which  have  been  described  in  Bulletin  6 
(p  40)  of  the  Geological  Survey— and  most  other  mining  centres 
of  Western  Australia  ;  they  are  for  the  most  part  massive,  or 
only  slightly  fohated,  except  in  close  proximity  to  the  granite 
where  they  are  highly  crushed  and  foliated  the  foliation 
invariably  running  parallel  to  the  junction  with  the  granite,  and 
in  some  cases  being  seen  to  dip  away  from  it  ;  this  crushing  is 
merely  local  and  only  extends  over  a  distance  of  a  few  chains 
from  the  granite  ;  it  is  apparently  due  to  the  pressure  caused  by 
the  intrusion  of  the  latter.  One  or  two  small  masses  of  green- 
stone also  occur  within  the  granite  area  ;  these,  however,  appear 
to  be  merely  lenticular  masses  which  have  been  caught  up  in  the 
granite  at  the  time  of  its  intrusion. 

The  crranite,  which  as  previously  stated  occupies  the  central 
portion  of  the  valley,  is  fairly  coarse  grained  and  massive,  s4iow- 
n-  little  or  no  signs  of  foliation  even  along  its  junction  with  the 
oreenstones  ;  it  is  a  biotite  variety,  fairly  light-coloured  m  hand 
specimens,  and  under  the  microscope  the  constituent  minerals  are 
seen  to  consist,  in  addition  to  quartz,  of  orthoclase,  plagioclase 
(probably  albite)  and  microline  in  large  flakes  and  crystals,  a  fe^v 
irregular  flakes  of  biotite  and  a  little  scattered  ilmenite  ;  the 
felspars  are  much  clouded,  and  there  is  a  considerable  develop- 
ment of  saussurite  ;  the  biotite  is  a  good  deal  altered  into  a  green 
chloritic  mineral  ;  a  few  small  grains  of  apatite  are  also  present 
throughout  the  section.  No  schistosity  is  noticeable  m  the 
section  (789)  [7528]- 

Where  the  junction  of  this  granite  with  the  greenstones  is 
plainly  visible  it  can  be  seen  to  be  dipping  below  the  latter  on 
all  sides  at  a  fairly  fiat  angle,  and  one  or  two  shafts  which  have 
been  put  down  in  the  greenstones  a  short  distance  from  the 
junction  have  bottomed  on  granite  at  ^  ^^^P^':^.^^^^^^ 
depth  :  e.g.,  on  the  WestraHa  Extended,  G.M.L.  1639.  On  the 
Bendigo   G  M  L.  4096,  a  vertical  shaft  started  in  greenstone  is 
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said  to  have,  at  a  depth  of  about  230  feet,  bottomed  on  massive 
granite  after  first  having  passed  through  two  narrow  dykes  of 
granite,  these  being  apparently  offshoots  from  the  main  body, 
thus  : — 

Fig.  I. 


GREENSTONES^  ^ 


Cross  Section  at  Vertical  Shaft,  Bendigo  G.M.L.,  Bonnievale. 

How  far  this  body  of  granite  extends  westerly  it  is  hard  to 
say,  as  about  a  mile  west  of  the  townsite  the  valley  opens  out 
into  wide  extensive  Hats  covered  with  a  considerable  thickness  of 
recent  deposits,  and  no  rock  outcrops  are  visible  ;  it  appears 
probable,  however,  that  it  extends  out  to  the  south  of  Mt. 
Burgess  and  joins  the  main  mass  that  lies  between  Kunanallin^ 
and  Jourdie  Hills. 


In  addition  to  the  main  body  of  granite  there  is  a  still  later 
series  of  intrusive  acidic  rocks  represented  by  numerous  small 
felsitic  dykes  which  are  found  intersecting  both  the  granite  and 
the  greenstones  ;  these  vary  in  thickness  from  a  foot  or  two  to  as 
much  as  from  one  to  two  chains,  but  are  nowhere  of  any  great 
length  or  continuity  ;  the  most  important  of  them  are  shown  in 
position  on  the  map  accompanying  this  report,  but  there  are  in 
addition  several  other  smaller  ones  in  the  greenstone  hills 
immediately  to  the  north  of  the  townsite. 

The  Quartz  Ree/s.—ThQ^e  are  found  both  in  the  granite 
and  in  the  greenstones,  and  also  in  a  few  cases  along  the  line  of 
junction  of  the  two  classes  of  rocks  ;  these  latter,  however,  have 
not  so  far  proved  to  be  of  much  value. 

Generally  speaking  the  reefs  in  the  greenstones  are  small 
and  of  no  great  length,  and  judging  by  results— they  are  all  now 


12 


abandoned— are  of  very  low  grade.  The  most  important  reef 
worked  in  this  class  of  country  is  that  on  the  Burgess,  G.M.L. 
4113,  about  three-quarters  of  a  mile  to  the  north  of  the  town. 
This  reef— as  can  be  seen  by  reference  to  the  map— is  very 
irregular  in  its  strike,  running  from  nearly  south-west  to  north- 
west, and  dipping  at  apparently  a  very  flat  angle  to  the  north- 
ward ;  near  the  surface  it  is  of  large  size,  and  a  good  deal  of  work 
has  been  done  on  it,  but  it  is  now  abandoned  apparently  owing 
to  the  values  decreasing  and  not  to  the  stone  cutting  out. 

All  the  reefs  now  being  worked  are  in  the  granite,  and  as  a 
rule  they  have  no  regular  line  of  strike,  though  the  more 
continuous  lines  generally  run  approximately  parallel  to  the 
junction  of  the  granite  with  the  greenstones.  On  the  whole  they 
all  appear  to  be  separate  fissures  or  "  gashes  "  and  do  not  appear 
likely  to  live  to  any  great  depth. 

One  or  two  reefs— notably  those  on  the  Vale  of  Coolgardie 
and  Bendigo,  G.M.Ls.  1552  and  4096— are  for  part  of  their 
length  entirely  in  granite  and  for  part  along. the  line  of  contact 
of  the  two  classes  of  country,  and  when  this  latter  happens  they 
are  generally  smaller  and  much  more  irregular. 

Altliough  one  or  two  of  those  reefs  which  occur  wholly 
within  the  granite  run  for  a  considerable  distance,  the  majority 
of  them  are  of  comijaratively  short  length  ;  they  are,  however, 
usually  of  fair  size,  but  on  the  whole  are  very  irregular  and 
exhibit  a  strongly  marked  lenticular  habit  frequently  pinching 
out  from  six  or  eight  feet  to  as  many  inches  in  a  short  distance 
and  then  making  again  into  large  bodies  just  as  suddenly  ;  the 
length  and  size  of  these  lenses,  or  "  shoots  "  of  stone  also  varies 
considerably  ;  so  far  the  average  width  of  the  majority  of  the  ore 
bodies  worked,  taking  them  right  through,  is  said  to  have  been 
about  four  feet ;  one  or  two  of  them,  however,  are  a  good  deal 
below  this. 

The  reefs  are  invariably  of  hard  clean  quartz  very  white  and 
glassy,  and  so  far  carrying  very  Httle  sulphide  ;  the  stone  is  often 
strongly  laminated,  and  when  this  happens  the  values  are  said  to 
be  better  than  in  the  more  solid  stone  ;  there  are  no  defined 
shoots  of  gold,  the  values  being  said  to  be  fairly  uniform 
throughout,  though  as  a  rule  the  stone  near  the  wall  is  generally 
a  little  better  than  that  in  the  centre  of  the  reefs.  Frequently 
the  quartz  carries  a  little  galena  scattered  through  it,  and  this  is 
invariably  accompanied  by  higher  gold  values. 

In  the  upper  levels  the  reefs  as  a  rule  have  good  walls,  the 
hanging  wall  being  usually  very  clean  and  regular,  while  the  foot- 
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wall  is  not  so  regular  :  in  the  deeper  workings  the  stone  in  places 
becomes  -  frosted  on  to  the  walls  and  does  not  come  away 
cleanly, 

All  the  reefs  may  be  classed  as  low  grade,  as  may  be  seen  by 
reference  to  the  statistics,  but  occasional  rich  patches  were  found 
near  the  surface. 

The  individual  reefs  will  be  found  more  fully  described  under 
the  names  of  the  various  mines  in  which  they  have  been  worked. 

Wate7^  Supply  —The  district  as  a  whole  is  only  fairly  well 
watered  and  the  supply  is  invariably  salt.  For  domestic  purposes 
the  town  depends  on  the  Goldfields  Water  Supply,  to  which 
systenj  it  is  connected  via  Coolgardie.  The  su4ly  in  the 
individual  mines  is  not  sufficient  to  keep  the  batteries  o-oino-  full 
^^u'  ^"'^^^^^  Westralia  and  East  Extension  which  crushes  "with 
40  head  of  stamps  obtains  its  water  from  a  well  on  the  flat  about 
two  miles  to  the  north-west,  where  there  is  an  abundant  supply 
or  sal  t  water. 

TMer.—Timhev  is  still  fairly  plentiful  in  the  district,  and 
consists  almost  entirely  of  gum  ;  the  best  of  it  has,  however  been 
cut  out  owing  to  the  fact  that  the  Kurrawong  Timber  Company's 
tramway  passes  a  few  miles  to  the  north. 


THE  MINES. 

^^^^New  Tictoria  Consols  (Gem    Leases),   G.M.Ls.  595,  1405, 

This  property  on  which  a  good  deal  of  work  was  done  by  the 
original  company  is  now  in  the  hands  of  a  small  party  of 
tribu  ors  who  are  doing  a  little  work  near  the  north-east 
boundary  of  the  block  at  a  depth  of  about  100  feet  Very  little 
work  has  been  done  on  the  leases  for  some  years  past,  and  the 
majority  ot  the  workings  are  now  inaccessible. 

As  can  be  seen  by  reference  to  the  working  plans,  the  reef 
was  extremely  flat,  in  fact  practically  horizontal  for  a  ..reat 
distance,  and  on  this  account  difficult  to  work  ;  it  is  said  to  have 
been  small  and  very  irregular. 

Where  the  present  tributors  are  working  there  is  only  a 
small  block  of  stone  in  sight;  this  even  for  the  few  feet  it  is 

?nZl  f''^/'7'V'l';^'''^.^^^'''  thickness  from  six 

inches  to  two  feet  ;  there  is  a  small  split  oif  it  along  the  drive 
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but  no  work  has  been  done  on  this  so  far.  The  stone  is  hard 
clean  quartz,  very  white  and  glassy.  The  enclosing  country  is 
massive  granite,  much  decomposed,  and  fairly  soft  throughout  the 
workings. 

This  line  of  reef  is  the  one  on  which  the  present  main 
workings  of  the  Westralia  and  East  Extension  Mines  are 
situated  (see  page  17). 

The  plan  and  section  of  the  workings  herewith  have  been 
traced  from  the  old  company's  plans,  and  ar6  not  completely  up 
to  date. 


Table  sJiowing  the  Yield  of  the  New  Victoria  Consols  Reef. 


Total. 

Average 

rate 
per  ton. 

Year. 

Name  and  NuinV)er  of 
Lease. 

Ore 
crusheil. 

Gold 
theiefrom. 

Rate 
per  ton. 

Ore  crushed. 

Gold  therefrom 

Previous 
to 

1897     . . 

1897     . . 

1899  '. ' 

1900  . . 

New  Victoria  Consols 
G.M.Co.,  N.L.,  G.M. 
L's.  .595  (1401),  1405, 
1741 

Do  

Do  

Do  

Do  

Gem  Leases,  G.M.L's. 
.595  (1401),  1405,  1741 

Do  

Do  

Do  

Do  

Do  

Do  

Tons. 
105-00 

644-00 
:5,555-00 
7,435-00 
1,270-00 

Ozs. 
.52-09 

541  -86 
l,8'29-.57 
2,566-38 

347-77 

Ozs. 
-49 

-84 
-.51 
-.34 
-27 

Tons. 
13,009-00 

Ozs. 
5,337-67 

Ozs. 
•41 

1901  . . 

1902  . . 

1903  . . 

1904  . . 

1905  . . 

1906  . . 
1907*  .. 

2,020-00 
2,944  00 
1,029-00 
606-00 
230-00 

cy.  264-74 
cy.  301-19 
1,648-95 
2,177-31 
626-21 
438-43 
.58-91 

-81 
-74 
-60 
•72 
-25 

6,829-00 

5,.515-74 

-80 

Total  .. 

19,838-00 

10,853-41 

•54 

*  To  30th  June. 


Yale  of  Coolgardie  G.Ms.  Ltd.,  G.M.Ls.  1552,  3947. 

Not  much  work  is  being  done  on  this  property,  the  leases 
being  in  the  hands  of  a  small  party  of  tributors  who  at  present 
are  doing  a  little  work  at  the  260  feet  level  ;  on  the  whole  very 
little  has  been  done  on  the  leases  for  some  years  past. 

Three  main  lines  of  reef  have  been  worked,  known 
respectively  as  the  Main  Reef,  West  Reef,  and  Quarry  Reef  ;  the 
relative  positions  of  these  can  be  seen  by  reference  to  the  plan 
herewith.  A  good  deal  of  work  has  been  done  on  these  reefs,  but 
a  great  part  of  the  upper  workings  are  inaccessible,  and  the 
bottom  level  was  under  water  and  could  not  be  examined. 

Most  of  the  work  is  on  the  Main  Reef,  which  has  been 
opened  up  to  a  depth  of  300  feet,  this  being  the  deepest  work  on 
the  leases  ;  at  the  present  time  the  tributors  are  working  on  this 
reef  taking  out  a  block  of  stone  above  the  260  feet  (intermediate) 
level  ;  this  block  averages  about  four  feet  in  thickness,  and  this 
is  said  to  have  been  about  the  average  of  the  whole  reef. 


ThlHon  H. Gregory  M  [.,A. 
A/\iqisi'er  for  ^incs. 


THE  NEW  VICTORIA  CONSOI^S  G.M.CQ. 
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This  Main  Reef  near  the  surface  is  along  the  north-eastern 
side  of  a  tongue  of  greenstone,  as  shown  on  the  map ;  this 
tongue,  however,  dies  out  at  a  very  shallow  depth  at  its  north- 
western end,  but  pitches  deeper  as  it  goes  eastward,  and  joins  the 
main  body  of  greenstone  in  this  direction  ;  towards  the  north- 
western end,  where  in  contact  with  this  greenstone,  the  reef  is 
said  to  have  been  fairly  small  and  very  irregular,  and  to  have 
died  out  in  depth  soon  after  it  got  away  from  it ;  in  the  present 
workings  farther  east,  however,  it  is  'still  going  down  strongly 
having  granite  on  both  walls,  the  greenstone  having  cut  out 
(vertically)  as  proved  by  a  crosscut  to  the  West  Reef,  which  on 
the  surface  is  on  the  opposite  side  of  the  tongue  ;  taking  this  reef 
right  through  it  is  said  to  have  been  pretty  irregular,  sometimes 
pinching  out  to  a  few  inches  and  then  again  opening  out  to  seven 
and  eight  feet ;  on  the  whole  it  is  said  to  have  averaged  some- 
where about  4  feet. 

Several  other  smaller  reefs  on  the  north  side  have  been 
worked  in  connection  with  the  Main  Reef  ;  these  were  known  as 
the  Parallel  Reef  and  the  Battery  Reef  ;  they  were  both  small 
and  very  little  work  has  been  done  on  them  ;  the  Battery  Reef 
was  only  a  few  inches  in  thickness,  but  some  nice  stone  was  got 
out  of  it ;  the  Parallel  Reef  was  a  little  larger,  but  was  very  low 
grade.  The  position  of  these  reefs  is  shown  on  the  accompanyino- 
mine  plans.  * 

The  West  Reef  lies  about  250  feet  south-west  of  the  Main 
Reef  and  runs  parallel  to  it ;  it  is  entirely  in  granite,  lying  a 
hundred  feet  or  so  from  the  tongue  of  greenstone  which  runs 
alongside  the  Main  Reef.  Most  of  the  work  on  this  reef  lies 
between  the  surface  and  100  feet  (v.d.),  though  it  has  also  been 
opened  up  at  the  300  feet  level  by  a  crosscut  from  the  Main 
Reef;  these  bottom  workings  were  flooded  and  therefore 
inaccessible,  and  a  great  portion  of  the  upper  workings  were  also 
inaccessible  owing  to  the  levels  having  fallen  in.  No  work  has 
been  done  either  on  this  or  the  Quarry  Reef  for  some  time. 

The  average  thickness  of  the  reef  appears  to  have  been  from 
three  to  four  feet,  but  it  is  very  irregular,  and  in  places  goes  out 
to  almost  a  thread  ;  at  the  south-east  end  it  connects  with  the 
Quarry  Reef  as  shown. 

The  Quarry  Reef  has  been  worked  to  about  the  same  extent 
as  the  West  Reef,  and  for  the  same  i-easons  a  great  part  of  the 
workings  are  inaccessible. 

The  reef  runs  almost  due  east  and  west,  dipping  pretty  flat 
to  the  north,  and  cuts  across  the  line  of  the  West  Reef  diagonally. 
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The  reef  possibly  marks  the  line  of  an  old  fault,  but  not  sufficient 
could  be  seen  to  make  this  point  clear  ;  several  reefs  run  into  the 
Quarry  Reef,  but  none  of  them  cut  through  it,  and  at  the  same 
time  it  does  not  appear  to  cut  through  them  ;  all  have  probably 
been  formed  at  the  same  time. 

The  Quarry  Reef  is  a  comparatively  short  reef,  and  is  more 
irregular  in  size  than  any  of  the  others,  frequently  pinching  out 
to  a  few  inches,  and  then  rapidly  making  again  to  as  much  as 
ten  and  twelve  feet  in  places.  At  its  east  end,  near  where  the 
West  Reef  comes  in  contact  with  it,  it  runs  on  to  the  green- 
stones and  along  the  junction  of  these  with  the  granite  for  a  short 
distance  but  gets  very  small  and  apparently  cuts  out  altogether. 

There  are  several  other  parallel  north-west  and  south-east 
reefs  uniting  with  the  Quairy  Reef  on  this  and  the  adjoining 
property,  on  all  of  which  more  or  less  work  has  been  done.  These 
reefs  are  one  or  two  chains  apart,  and  are  all  in  the  granite, 
running  approximately  parallel  to  its  junction  with  the  green- 
stones, and  all  dipping  at  a  Hat  angle  to  the  north-east,  the 
granite  also  dipping  in  this  direction  below  the  greenstones. 

The  quartz  in  all  these  reefs  is  hard  white  and  glassy,  some- 
times strongly  laminated  and  carrying  little  or  no  sulphides.  The 
reefs  are  all  low  grade,  and  the  values  are  faiily  regular  through- 
out ;  in  the  case  of  the  Main  Reef,  however,  much  better  values 
were  obtained  near  the  surface  at  the  northern  end. 


Table  showing  the  Yield  from  Vale  of  Coolgardie  G.Ms.,  Ltd. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

Tons. 

Ozs. 

Ozs. 

Previous  to  1897 

166  00 

115-85 

•69 

1897  ... 

2,476-00 

3,082-50 

1-24 

1898  ... 

2,165  00 

1,384-56 

•64 

1899  ... 

11,094-00 

6,177-97 

•55 

1900  ... 

11,926-00 

7,655-44 

•64 

1901  ... 

12,105  00 

5,674-42 

•46 

1992  ... 

11,24500 

4,913-37 

•43 

1903  ... 

9,740-00 

4,254-95 

•43 

1904  ... 

3,617-90 

1,743-05 

•48 

1905  ... 

3,150-00 

1,347-51 

•42 

1906  ... 

2,11000 

898  10 

•42 

*1907  ... 

685-00 

117-69 

•17 

Total  ... 

70,479-00 

37,3«5'41 

•53 

*  To  30th  June. 


i 

i 

OF  T^^t  ^^1 


■  ■  ■  
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H.  J  PeCher  Governmtnt      Lirhf>or3pher.   Perth,  W  A 
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Westralia  and  East  Extension  Mines  Ltd.,  G  M  Ls  144 

1151,  1639,  2146,  2266,  3572,  3575,  4012,  4099,  4113,  4114.  ' 

This  is  the  only  proj^erty  at  Bonnievale  on  which  any  work 
worth  speaking  of  is  at  present  being  carried  out.     A  reference 
to  the  plan  of  the  underground  workings  will  show  that  a  larc^e 
amount  of  work  has  been  done,  and  that  several  lines  of  reef  ha?e 
been  opened  up;  at  the  present  time,  however,  work  is'beino- 
done  on  practically  only  one  line,  this  being  the  same  one  as 
worked  on  the  New  Victoria  Consols  (Gem  Leases),  and  which 
comes  into  the  Westralia  and  East's  ground  at  a  vertical  depth 
of  about  130  feet.    Below  this  depth  the  reef  is  a  good  deal 
bigger  than  in  the  Consol's  ground,  and  is  said  to  have  averaged 
about  four  feet  right  through  the  workings  ;  in  the  deeper  work- 
ings on  the  north  side  of  the  shaft  there  is  very  little  stone,  and 
the  reef  appears  to  be  cutting  out  in  this  direction,  though  one 
good-sized  lens  of  stone  has  been  worked ;  south  of  the  shaft 
there  is  a  much  better  reef,  which  in  one  place  is  fully  eight  feet 
wide,  and  probably  averages  about  four  feet ;   in  the  two  bottom 
levels  the  stone  near  the  shaft  is  small,  but  it  is  improving  in 
size  as  the  drives  are  continued  southerly. 

In  addition  to  this  a  large  amount  of  work  has  been  done 
on  two  other  Imes^of  reef  known  respectively  as  the  South  Reef 
and  the  Tunnel  Reef.  Most  of  these  latter  workings  were 
inaccessible,  but  the  reefs  are  stated  to  have  similar  characteristics 
to  the  main  line  being  decidedly  irregular  and  lenticular,  and  to 
have  averaged  about  four  feet  in  thickness. 

There  are  also  several  other  lines  of  reef  on  the  leases,  on  all 
of  which  more  or  less  work  has  been  done  ;  these,  however,  are 
not  considered  of  any  great  importance,  being  of  too  low  grade  to 


Of  these  reefs  the  main  largest  lines  run  roughly  parallel  to 
the  junction  line  between  the  granite  and  the  greenstone-here 
about  north-west  and  south-east-and  dip  north-east  at  an  an^le 
of  about  40  degrees  ;  the  second  line  runs  almost  due  north  and 
south,  and  the  reefs  dip  at  a  flat  angle  to  the  east ;  these  north 
others"  ^  ""^"^         "-regular  than  the 

All  the  reefs  are  at  times  strongly  laminated,  and  the  quartz 
IS,  as  a  rule,  white  and  glassy,  and  very  free  from  sulphides  •  the 
values  are  said  to  be  fairly  regular  throughout,  but  are  distinctly 
low  grade,  as  can  be  seen  by  a  reference  to  the  table  of  returns 
herewith.  In  the  upper  levels  the  walls  are  clean  and  well 
defined,  but  in  the  deeper  workings  the  quartz  is  becoming 
"frosted  on  to  the  walls  and  does  not  come  away  cleanly" 
Occasionally  several  well-defined  separate  seams  can  be  seen  in 
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the  one  reef,  apparently  as  if  several  depositions  of  quartz  had 
taken  place,  and  when  this  happens  it  is  said  that  usually  only 
alternate  seams  carry  values. 

The  country  rock  is  a  massive  granite,  fairly  soft  in  the 
upper  levels,  but  very  hard  and  compact  in  the  bottom 
workings. 

The  mine  water  is  salt  and  the  supply  is  limited  ;  water  for 
battery  purposes  is  obtained  from  a  well  on  the  flat  about  two 
miles  to  the  north-west,  where  an  abundant  supply  (salt)  is 
obtainable. 

The  mine  is  equipped  with  an  up-to-date  40-head  mill  and 
plant. 


Table  showing  the  Yield  from  the  Westralia  and  East  Extension 

Mines^  Ltd. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

Tons. 

Ozs. 

Ozs. 

Previous  to  1897  .. 

232  00 

92-54 

•39 

1897  ... 

7,555  10 

7144-43 

•94 

1898  ... 

22,615-35 

11,923-55 

•52 

1899  ... 

9,326-20 

2811-41 

•30 

1900  ... 

495-00 

80-37 

•16 

1901  ... 

4,282  00 

1,453-25 

•33 

1902  ... 

13,149  00 

9,433-21 

•71 

1903  ... 

26,981-00 

19,823-10 

•73 

1904  ... 

26,388-90 

16,482-23 

•62 

1905  ... 

31,688-00 

13,680-38 

•43 

1906  ... 

40,115-09 

14,875-74 

•37 

-1907  ... 

15,299  00 

5,261-09 

•35 

Total  ... 

103,061-80 

•52 

*  To  30th  June. 


Table  showing  the  Yield  from  Leases  at  Bonnievale,  other  than  those 
already  mentioned^  vp  to  30th  June,  1907. 


Natne  and  No.  of  Lease. 

Ore 

crushed. 

Gold 
therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

Bendigo  and  Coolgardie  Prop.  Co., 

KL.,G.M.Ls.  3847,  3848,  4096, 

(126,  347)  ... 

3,891-00 

3,411-86 

•87 

Black  Cat,  G.M.L.  4174 

61  00 

35-62 

•58 

Condenser  King,  G.M.L.  3602  ... 

306-50 

214-85 

•70 
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Table  showing  the  Yield  from  Leases  at  Bonnievale,  other  than  those 
already  mentioned,  up  to  30th  June,  7 £'07— continued. 


Name  and  No.  of  Lease. 


Curiosity,  G.M.L.  3869... 
Enterprise,  G.M.L.  3901 
Gem  of  the  Yale,  G.M.L.  3630  ... 
Gentle  Annie,  G.M.L.  3805 
Golden  King,  G.M.L.  1811 
Lady  Florence,  G.M.L.  3742 
Little  Victoria,  G.M.L.  3895 
Mt.  Burgess  G.M.,  Ltd.,  G.M.Ls. 

2413,1610... 
Mt.  Burgess  Christmas  Gift,  G.M.L 

1610 

Mt.  Minyen,  G.M.L.  3923 

Xative  Wonder,  G.M.L.  3763  ... 

Xew  Burge.ss,  G.M.L.  3944 

North  Burgess,  G.M.L.  4060  (1610) 

North  Burgess    G.M.    Co.,  Ltd., 

G.M.L.  1610 
Prim  Syndicate,  Ltd  ,  G.M.L.  2638 
Prince  Llewellyn,  G.M.L.  3829  ... 
Water  Trust,  Mining  and  Public 

Crushing  Co.    of   W.  A ,  Ltd 

G.M.L.  3453 
Sundry  Claims 


Ore 
crushed. 

Gold 
therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

117-00 

37-31 

•31 

178-00 

138-97 

•78 

44-10 

12-03 

•27 

809-50 

1,292-42 

1-59 

47-00 

47-09 

1-00 

DZ-OO 

47-34 

•75 

20-00 

29-55 

L47 

8,434  50 

8,463-25 

100 

427-00 

252-76 

•59 

62-00 

12-94 

•40 

25-00 

15-86 

•63 

42-50 

8-01 

•18 

cy.  185-17 

1,037-00 

617-66 

•59 

2,684-80 

2,052-47 

•76 

68-00 

17-26 

-25 

1,648-30 

808-35 

-49 

245-50 

153-44 

•62 

Bonnievale   to  Kunanalling. 

North  from  Bonnievale  the  greenstone  country  extends  for 
about  nine  miles,  being  mostly  covered  with  recent  deposits,  with 
only  occasional  rock  outcrops  in  the  form  of  low  ridges  •  it  then 
gives  place  to  mas.sive  granite,  which  extends  continuously  with 
occasional  outcroppings  from  beneath  the  sandy  covering  of 
recent  deposits,  to  Kunanalling. 

...  junction  of  this  granite  with  the  greenstones  is 

not  visible  but  it  probably  runs  a  little  north  of  west  and  south 
ot  east  ;  the  northern  junction  runs  about  north-west  and  south- 
east through  the  townsite  of  Kunanalling  (ride  map)  To  the 
westward  this  body  of  granite  appears  to  open  out  over  a  very 
considerable  area,  but  to  the  eastward  it  does  not  appear  to  be  so 
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KUNANALt-ING. 


The  townsite  of  Kunanalling  is  situated  at  the  south-western 
foot  of  a  low  ridge  of  greenstone  h.Us,  -tend.ng  ^n  a  general 
north-westerly  and    south-easterly    direction,    ^^'^ J^^Z  ^'l^g 
maximum  height  of  150  to  200  feet;  to  the  south  and  "-e^t 
wholTcountry  is  Hat  and  covered  with  loose  sandy  soil  and  f."  M| 
LavUy  tim  Wd  with  mulgaandgum;  to  the  north  immedia  elT^ 
b  Mnd  the  town,  are  a  few  low  parallel  "^ll^^J^J^t^ 
roughly  north-west  and  south-east  for  four  f  , , 

having  a  maximum  width  of  about  a  mile  and  a-half,  then  giMng 
place  to  extensive  mulga  and  salt-bush  Hats. 

Broadly  speaking  the  rocks  of  the  district  can  ^  f<i}° 
consist  of  only  two  classes,  viz.,  granite  and  greenstone  the 
^n  tfon  of  wl^ich  runs  approximately  "<-*-west  and  south-ea^^^ 
througb  the  middle  of  the  town  ;  the  country  to  *e  J"th  and 
west  fs  granitic,  and  to  the  north  and  east  is  greenstone. 

The  general  line  of  this  eastern  boundary  of  the  granite  is 
shown  on%he  map  herewith  ;  its  western  -"dary  is  about  a 
mile  on  the  Kunanalling  side  of  the  Jourdie  HiUs  ing.,  ana 
Apparently  runs  much  mSre  nearly  north  and  south  ;  beyond  the 
wSe™  limits  of  ihe  -ap  the  eastern  boun^Ury  swin^^^^^^^^^ 
good  deal  more  westerly  running  several  m  les  to  the^  south  ot 
T)..nn's  Eio-ht  Mile  ;  the  western  edge  is  said  to  be  about  two 
mUes  to  the  east  of  DunnsviUe,  so  that  the  belt  is  get  ing  much 
na  rower  in  th  s  direction,  and  possibly  dies  out  altogether  a  few 
mUes  farther  north.     Southerly  and  south-westerly  this  granite 
be  t  opens  :ut  into  a  large  a-Ving  between  Joui^ie^^Hills  and 
CoolgLdie,  its  extent  however  in  this  direction  is  not  exactly 


known 


In  addition  to  this  main  body  of  granite  l'^''^  "^^^^^^ 
smaller  areas  within  the  district  examined,  between  Kunanal  ing 
and  Kintore;  these  occur  entirely  within  the  greenstones  and  at 
ro  gr't  distance  from  the  main  g-nite  mass  ;t^ir  position  a^^^^ 
»vtent  are  shown  on  the  map  herewith.  Owing  to  the  recent 
de?os  ts  whi:h  cover  the  greate'r  portion  of  the  country  between 
iLanalling  and  Kintore  the  exact  boundaries  of  ^ese  m-l  - 
granite  bodies  are  difficult  to  exactly  define  ;  they  are  evidently 
offshoots  from  the  main  mass. 

The  cranite  is  a  massive  variety  similar  in  hand  specimens  to 
that  at  Bonnievale,  and  is  undoubtedly  intrusive  through  the 
J  eenstone°  A  section  (788)  of  a  specimen  [7523]  tak«n  from 
greenstones.  p  m  t    7'?4s  at  Kintore  shows  it  to  differ 

's!;:h%tof   eZnS  in  that  the  felspar  consists 

£stCti"ely  of  orthoclase  in  large  flakes  and  crystals  generally 
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froin^  rou4%°  '^"^^  '  they  o„ly  extend  over  a  width  of 

and  dips  awav  from  it    ^'t  J""ot,on  with  the  granite 

the  ju!:         ^  Tlfes        Uirro  f 

massive  and  sh^h  ^fo Lfer  .    f""?  '™P«'-<^eptibly  into  the 

form  of  the  same  ^  '^"'^         ™«'-«ly  ^  '^rushed 

oecasfon^nirrowTandftTsrf^^"-'' 

marking  shearin  ^or  flZ,        ^  contnmous,  evidently 

n>a,orit;  of  the;'a;b^t:ite;v::  C:^^^^^^^  ''^^ 

schis?'tir:rf?rrt';t;^r^    '""^  ^^"^^^ 

owe  their  existence  t.    H        S  ''y'  ^f''''*"''  Probably 

^chists.  Thirrmiit'rvanX^t  r^^iiid  I^^^^^^ 

hard  a„d  compact  at  a  depth.    A  section  '"'^ 
7519]  taken  from  the  du^n.p  on  P  arc"    F^'fj    G  mTZ7 

masses  and  showin,.  verv  i   tt    I     I    ^'      'J  "'•egular 
deal  of  magnet  te  is^a^oTres^^t  i  TheT       'f?'r  '  ^ 
aggregates;  no  schistose  ^:Z^:\:':i^ri:l^::^-y^'^ 

series  :f:S?,kt:tfre'Lnd't  ''^^"^  ^ 

^^:sCTStt5^-^F--- 

«ap,  as  the  scal^  of  1f      T  '  been  shown  on  the 

JehPleated^it^rtVl  L:^rL^^^^^^  C'dl^^'"  ^^'"f 
-merous,  and  when  found  are  usualiy^rn  fal^i;  ct^rprrxlmi? 
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to  the  granite.  Some  of  them  closely  resemble  the  mam  body  of 
the  granite,  from  which  they  appear  to  be  merely  off-shoots  ; 
others  appear  to  belong  to  a  later  intrusion,  and  consist  of  hne- 
o-rained  felsites  and  quartz  porphyries.  These  have  mostly  been 
met  with  in  the  workings  below  ground  {e.g  ,  m  the  Premier 
Extended,  G  M.L.  419),  and  are  not  as  a  rule  visible  on  the 
surface.  This  is  owing  to  the  recent  deposits  which  cover  the 
<rreater  part  of  the  district  under  examination,  and  if  these  were 
Removed  the  granitic  and  porphyry  dykes  would  probably  be 
found  to  occur  in  considerable  numbers.  One  or  two  ot  these 
granitic  dykes  occurring  along  the  line  of  the  schist  belts 
mentioned  above  have  been  found  to  exhibit  a  strongly-marked 
schistose  structure  parallel  to  the  schistosity  of  the  greenstones, 
havino-  evidently  been  subjected  to  the  same  shearing  action  as 
the  latter,  this  shearing  having  taken  place  subsequent  to  the 
granitic  intrusion. 

Quartz  Reefs  and  Zod^s.— The  auriferous  quartz  reefs  and 
lodes  of  Kunanalling  are  found  almost  without  exception  m  the 
crreenstoaes,  thus  conforming  to  the  usual  West  Australian  rule 
A  number  of  quartz  reefs  occur  along  the  junction  of  the  granite 
with  the  greenstones,  these  sometimes  being  of  considerable 
width  but  of  little  length,  and  so  far  have  not  proved  to  be  gold- 
bearing. 

The  auriferous  quartz  reefs  on  the  whole  are  small,  and 
though  the  channels  in  which  they  have  been  formed  are  often  ot 
considerable  length,  the  actual  reefs,  or  quartz  bodies,  are  ot 
uncertain  length  and  very  irregular. 

Bv  reference  to  the  accompanying  map  it  will  be  seen  that 
with  one  notable  exception  (the  Emu-Broncho  line)  the  reefs  all 
run  approximately  north-west  and  south-east,  and  maintain  a 
marked  parallelism  to  the  junction  between  the  granite  and  the 
greenstones  ;  morever  it  will  be  seen  that  the  majority  of  them 
are  found  along  one  main  line  about  half  a  mile  distant  from  this 
junction.  This  line  will  be  known  as  the  "  Mam  or  "  Premier 
line  Lying  between  it  and  the  granite  is  a  second  well-dehned 
parallel,  but  apparently  much  shorter,  line  known  as  the^  bham- 
rock  line.  Both  these  lines  are  bands  of  schist  withm  which  ore 
bodies  occur. 

The  Main  or  Premier  line,  as  can  be  seen  by  reference  to 
the  map,  is  a  well-marked  continuous  line  from  the  Inkennan 
rRubvMay)  at  the  north,  south-easterly  through  Bows  Gold 
Mine;  the  Brilliant,  the  Catherwood,  and  the  Premier,  a  distance 
of  nearly  two  and  a-half  miles.  A  little  to  the  south-east  of  the 
Premier  the  outcrops  disappear  for  a  distance  of  about  half  a  mile 
beneath  extensive  flats     What  is,  however,  probably  the  con- 
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tinuation  of  the  line  has  been  worked  on  tl)e  Waratah  and 
general  BuUer  leases,  and  again  farther  south-east  on  the  Blue 
Bell,  a  total  distance  of  nearly  four  miles  South-easterly 
between  the  Blue  Bell  and  the  Golden  Fremantle  the  country  for 
a  mile  or  so  is  more  broken,  consisting  of  low  irregular  ridges  of 
massive  and  slightly-foliated  greenstone,  and  there  are  no  regular 
defined  lines  of  reef  through  it.  Farther  south,  however,  through 
the  Golden  Fremantle,  New  Fremantle,  and  Star  of  Fremantfe 
there  is  another  continuous  well-defined  line,  which  may  possibly 
be  the  continuation  of  the  Premier  line. 

The  Shamrock  line  has  nothing  like  the  same  continuity  as 
the  Premier  but  has  been  proved  for  a  little  over  half  a  mile 
and  probably  extends  a  good  deal  farther  than  this,  as  it  is 
hidden  at  either  end  beneath  extensive  areas  of  recent  deposits. 

Eastward  of  the  Premier  line  nothing  of  importance  has  so 
far  been  found,  partly  because  the  greater  part  of  the  country  is 
covered  with  recent  deposits,  and  partly  because  the  greenstones 
in  this  direction  are  mostly  massive,  and  what  reefs  do  occur  in 
them  are  small  and  of  little  length  and  no  regularity. 

Along  these  two  principal  lines  ore  bodies  of  varying  length 
and  width  occur,  the  most  important  of  which  has  been  that 
worked  on  the  Premier,  G.M.L.  79s.  These  ore  bodies  consist  of 
lenticular  bodies  of  quartz  occurring  singly,  sometimes  of  con- 
siderable size  and  length,  and  in  series,  when  they  form 
practically  one  continuous  quartz  reef  ;  sometimes  several  parallel 
bodies  occur  along  the  same  line,  and  on  this  account  more  cross- 
cutting  than  has  been  done  in  most  of  the  mines  would  have 
probably  proved  beneficial. 

The  quartz  lenses,  or  series  of  lenses,  occur  usually  within  a 
well-defined  body  of  greenstone  schist,  which  still  continues  after 
the  quartz  has  cut  out,  but  unfortunately  though  the  values  in 
the  quartz  are  often  high  those  in  the  schist  are  not  rich  enough 
smaH^^'  '''"''^y  speaking  the  ore  bodies  can  be  said  to  be 

So  far  the  work  done  in  the  district  has  gone  to  show  that 
these  ore  bodies  do  not  live  to  any  depth,  usually  dying  out  at 
from  100  to  150  feet,  and  up  to  th^  presentany  dJepJr  w'rLt 
has  been  done  has  not  proved  the  recurrence  in  depth  of  other 
payable  ore  bodies. 

The  various  individual  reefs  and  ore  bodies  will  be  found 
hat  ""'^^  -  -^-^  they 
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Water  Supply. -The  water  supply  of  the  district  is 
invariably  salt,  and  for  domestic  purposes  the  residents  have  to 
depend  principally  on  the  Government  dam,  which  so  tar  has 
proved  sufficient  for  all  requirements.  The  supply  of  salt  water 
in  the  mines  varies  considerably,  but  the  various  batteries  have 
had  no  difficulty  in  obtaining  a  completely  adequate  supply. 

rimher.—Timhex  (gum  and  mulga)  of  good  quality  is  still 
plentiful  throughout  the  district. 

THE  MINES. 
Premier,  G.M.Ls.  79s,  etc. 

This  mine  was  at  one  time  the  mainstay  of  the  district,  but 
it  is  now  almost  abandoned,  and  the  surface  plant  has  been 
practically  all  removed  to  other  localities.  A  reference  to  the 
mine  plans  (Plate  IV.)  will  show  the  amount  of  work  that  has 
been  done. 

Three  separate  ore  bodies  have  been  worked,  known 
respectively  as  the  West,  Middle,  and  East.  The  West  ana 
East  bodies  run  nearly  parallel,  but  the  Middle  one  runs  more 
easterly  and  forms  a  connecting  body  between  the  other  two. 

Both  the  East  and  the  Middle  bodies  start  some  distance 
north  of  the  main  shaft  and  run  northerly.  Both  of  them,  more 
especially  the  East,  pitch  at  a  very  Hat  angle  to  the  north,  ihe 
West  body  is  the  main  one,  and  it  has  been  worked  both  noHh 
and  south  of  the  main  shaft  for  a  total  distance  of  about  900 
feet. 

These  ore  bodies  consist  of  long  lenticular  masses  of  quartz, 
and  occur  within  a  well-defined  belt  of  greenstone  schist  tre^nding 
about  north-east  at  an  angle  of  from  50  to  60  degrees.  Although 
of  considerable  length  they  are  of  no  depth,  the  West  body  having 
cut  out  at  about  80  feet  and  the  East  at  just  below  the  140  feet 
level  Below  these  depths  the  place  of  the  quartz  is  taken  by 
highly  altered  and  partly-graphitic  schist  sometimes  carrying 
thin  seams  of  quartz,  and  though  the  workings  have  been  carried 
down  to  a  depth  of  300  feet  there  is  no  change  and  no  signs  ot 
other  quartz  bodies  coming  in.  With  the  quartz  the  payable 
o-old  values  have  also  gone,  for  although  the  schist  carries  a  little 
gold  it  is  of  too  low  grade  to  pay  for  working. 

With  the  exception  of  a  little  crosscutting  and  develop- 
ment work  near  the  surface  very  little  has  been  done  on  the 
leases  for  some  time  past,  and  the  greater  part  of  th^  workings 
are  inaccessible  ;  the  upper  workings  on  account  of  the  levels 
having  fallen  in,  and  the  bottom  because  the  water  is  up. 


MINE 


ACTION 

MAIN  SHAFT 


a  continuation  ot  the  rremier  nne. 


STIRLING  SHAFT 


Stoped- 


TAKEN    FROM    MINE  fH-ANS 


H.  J  Pettier.  Government  Lithographer   Pei  th.  W  A 
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The  size  of  the  ore  bodies  appears  to  have  varied  a  good  deal, 
but  to  have  averaged  from  two  to  four  feet.  At  the  north  end 
of  the  UO  feet  level  there  is  a  large  body  of  quartz  going  down 
underfoot,  but  carrying  very  low  values,  this  being  the  end  of  the 
East  shoot.  Development  at  a  lower  level  has  proved  this  body 
to  cut  out  a  little  below  the  140  feet.  Crosscuts  from  the  upper 
levels  have  been  put  in  each  way  to  the  massive  greenstones 
torming  the  walls  of  the  belt  of  schist,  and  have  failed  to  reveal 
anything  in  the  way  of  other  parallel  ore  bodies,  and  the  chances 
ot  finding  anything  by  further  sinking  appear  to  me  to  be  very 
remote. 

The  mine  was  originally  equipped  with  a  20-head  mill,  but 
this  and  most  of  the  other  surface  plant  has  been  removed,  and  it 
is  in  a  very  deserted  looking  state. 

The  water  supply,  which  was  salt,  was  not  good,  and  water 
tor  milling  purposes  was  obtained  from  a  well  near  the  edf^e  of  a 
small  salt  lake  some  three  miles  to  the  south.  ° 


Table  showing  the  Yield  of  the  Premier  Group. 


Transfened  to  Premier. 


t  To  30th  June        J  Aiualgan.aterl  with  Premier  G.M.  Co.  in  1902 
transferred  again  in  1906.  ' 


Blue  «ell,  G.M.L.  696s. 

On  this  lease  several  small  quartz  veins  have  been  worked 
to  a  depth  of  1 50  feet.  These  occur  in  a  belt  of  greenstone  schist, 
which  18  probably  a  continuation  of  the  Premier  line     They  are 
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20  to  30  feet  apart,  and  run  almost  due  north-west  and  south- 
east, dipping  at  an  angle  of  about  80  degrees  to  the  north-east. 
Most  of  the  work  has  been  done  on  the  most  easterly  vein,  and 
this  has  been  opened  up  for  nearly  the  whole  length  of  the  lease, 
and  a  lot  of  work  has  been  done  on  it  down  to  100  feet.  A  little 
work  has  also  been  done  down  to  150  feet,  but  nothing  below  this 
as  the  country  is  getting  hard,  and  the  stone  here  is  too  small  and 
too  poor  to  pay.  All  the  veins  are  small  and  irregular,  the 
main  one,  averaging  not  more  than  six  inches  in  thickness,  is 
said  to  have  occasionally  reached  as  much  as  30  inches,  but 
this  only  for  a  short  distance.  One  or  two  rich  pockets  were 
obtained  from  this  vein,  but  generally  speaking  the  values  have 
been  fairly  regular  right  through. 

On  the  adjoining  lease  (Blue  Bell  Extended,  G.M.L.  727s)  a 
good  deal  of  work  has  been  done  on  a  similar  parallel  quartz 
leader,  but  the  workings  have  been  abandoned  for  some  time  and 
were  inaccessible. 

A  good  supply  of  salt  water  was  struck  in  the  main  shaft  on 
this  lease,  the  water  commencing  to  make  at  about  125  feet. 

The  property  is  equipped  with  a  five-head  battery  with 
which  the  owners,  in  addition  to  treating  their  own  stone,  do  a 
good  deal  of  public  crushing. 

Table  showing  the  Yield  of  the  Blue  Bell  Leases. 


Total. 

Average 

Year. 

Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

Ore  crushed. 

Gold  therefrom. 

rate 
per  ton. 

Previous 
to 

1900  . . 
Do. 

1900  . . 

1901  . . 

1902  . . 

Lone  Hand  G.Ms.,  Ltd., 

G.M.Ls.  Is,  6s 
Phoenix     G.M.,  Ltd., 

G.M.L.  Is 
Lone     Hand,  G.M.L. 

539s,  (6s) 

Do  

Tons. 

112-00 

225-00 
20-00 

Ozs. 

113-64 

199-75 
14-32 

Ozs. 

1-01 
-71 

Tons. 
217-70 

635  50 

357-00 
697-00 

Ozs. 

123  ^39 

348  ^40 
327 '71 

Ozs. 
•56 

•54 
■91 

1903  . . 

1904  . . 

1905  . . 

Blue  Bell,  G.M.L.  696s 

Do  

Do  

137-00 
224-00 
3.36-00 

127-79 
118-71 
191-02 

•93 
•53 
•56 

437^52 

•62 

1904  . . 

1905  . . 

Blue    Bell  Extended, 
G.M.L.  727s 

Do  

17-00 
96-00 

8-39 
62-93 

•49 
•65 

113-00 

71^32 

•63 

1905  . . 

1906  . . 
1907*  .. 

Blue  Bell  Leases,  696s, 
727s 
Do.  .. 

Do  

40-00 

592-00 
178-00 

15-40 

332-26 
110-80 

•56 
•62 

810-00 

458^46 

•56 

Total  .. 

2,830-20 

1,766-80 

•62 

#  To  30th  June. 


Waratah  and  General  Buller,  G.M.Ls.  616s,  626s. 

These  leases  are  situated  about  midway  between  the  Blue 
Bell  and  Premier  on  what  is  apparently  the  same  line.     A  good 
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deal  of  work  has  been  done,  but  the  leases  are  now  abandoned. 
Several  lines  of  reef  have  been  opened  up,  these  occurring  in  a 
narrow  belt  of  greenstone  schist,  and  being  apparently  similar  to 
those  on  the  Blue  Bell.  They  run  about  north-west  and  south- 
east, dipping  at  a  steep  angle  to  the  north-east,  and  appear  to 
hav-e  been  of  fair  size  in  places.  A  fairly  continuous  make  of 
stone  was  opened  up,  but  all  values  are  said  to  have  cut  out  a 
little  below  the  100  feet  level.  A  plentiful  supply  of  salt  water 
was  struck  at  a  depth  of  150  feet. 

(For  returns,  see  table  page  35) 

Catherwood  Leases,  G.M.L.  656s,  657s  (Bow's  Leases). 

A  good  deal  of  work  has  been  done  on  these  leases,  but 
apparently  without  satisfactory  results,  and  they  are  now 
idle.  The  workings  are  on  a  narrow  belt  of  schist,  probably  a 
continuation  of  the  Premier  line,  and  the  ore  bodies  most  likely 
consisted  of  the  usual  irregular  lenticular  quartz  veins,  and  were 
evidently  of  no  size  or  continuity.  On  the  dump  of  a  vertical 
shaft  on  G.M.L.  657  can  be  seen  pieces  of  a  dark-coloured  highly- 
altered  greenstone  schist  slightly  graphitic  and  cariying  small 
seams  of  quartz  and  calcite,  being  exactly  similar  to  that  met 
with  at  the  200  feet  level  in  the  Premier.  This  shaft  has 
apparently  passed  through  a  belt  of  this  schist,  but  as  was  the 
case  in  the  Premier  the  values  were  no  irood. 

o 

The  country  on  either  side  of  the  schist  belt  consists  of 
massive  and  slightly-foliated  greenstone,  and  judging  by  the 
dumps  at  one  or  two  of  the  shafts  gets  very  hard  at  a  compara- 
tively shallow  depth. 

A  plentiful  supply  of  salt  water  was  met  with  in  the  main 
shaft  on  G  M.L.  656s,  and  the  water  for  the  Government 
subsidised  battery  (Bow's  Battery)  is  obtained  from  this  shaft. 

Bow's  Leases,  G.M.Ls.  646s,  etc. 

These  leases  are  on  the  continuation  of  the  Premier-Cather- 
wood  line,  and  a  lot  of  work  has  been  done  on  them  to  a  shallow 
depth.  There  are  said  to  have  been  several  small  parallel  makes 
of  stone  occurring  in  a  belt  of  schist,  which  is  enclosed  in  massive 
to  slightly  foliated  greenstone,  and  runs  about  north-west  and 
south-east,  dipping  pretty  fiat  to  the  north-east. 

No  work  is  being  done  on  the  leases  at  the  present  time,  and 
most  of  the  workings  are  inaccessible. 

The  ore  bodies  apparently  consisted  of  a  series  of  small 
irregular  quartz  lenses,  and  are  said  to  have  cut  out  completely 
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at  a  vertical  depth  of  about  50  feet.  A  little  work  has  been 
done  at  a  considerably  greater  depth  than  this,  but  apparently 
without  result. 

There  is  a  10-head  battery  on  the  property  which  crushes  for 
the  public,  and  at  the  present  time  is  subsidised  by  the  Govern- 
ment. 


Table  showing  the  Yield  of  Bow's  Leases. 


Year. 

Name  and  Number  of 
Lea.se. 

■    ■-  -■ 

Ore 
cruslied. 

(Jold 
therefrom. 

Kate 
per  ton. 

Total. 

1  Average 

Ore  crushed. 

Gold  therefrom. 

rate 
per  ton. 

Previon.s 
to 

1900     . . 

1900  . . 

1901  . . 

BlaeketfM  (J.Ms.,  Ltil.. 

G.M,L.s.  2Ss,  TIs,  162s 
(Jather\voo<I(i.Ms.,J.t(l., 

(t.M.Ls.  sn-.-Js,  r,22s 
Amalgamated  (i.Ms., 

Ltd.,  O.M.Ls.  fi46-9s, 

(28s,  71s,  ]62s),  .V22s. 

599s,     604s,  650-ls, 

Tons. 
230-00 

Ozs. 
330-25 

Ozs. 
1-43 

Tons. 
4,461-25 

38-00 

Ozs. 
•2,705-77 

11-85 

Ozs. 
•60 

-31 

1902 

1903      . . 
1904 

656-7s 

Do  

Do  

Do  

164-00 
1,150-65 
474-65 

1.54-98 
792-49 
194-18 

-94 
-69 
-40 

2,019-30 

1,471-90 
468-29 

1905  . . 

1906  . . 
1907*  .. 

Bows    Lea.ses,  O.M.Ls 
646s,  656-7.S 

Do  

Do  

845-50 

852-00 
359-09 

309-40 

96 -26 
62-63 

-36 

-11 
-17 

2,056-59 

-22 

Total    . . 

8,575-14 

4,657-81 

•54 

*  To  30th  June. 


Iiikeriiiiin,  G.M.L.  757s  (Ruby  May,  G.M.L  599s). 

This  property  is  on  the  extreme  northern  end  of  the  apparent 
continuation  of  the  Premier  line.  The  ore  bodies  are  of  the  usual 
type  of  the  district,  viz.,  small  irregular  lenticular  quartz  reefs 
occurring  in  a  narrow  belt  of  greenstone  schist  enclosed  in 
massive  to  slightly  foliated  greenstone.  The  present  workings 
are  at  the  extreme  north  end  of  the  lease  where  two  parallel  ore 
bodies  some  20  feet  apart  have  been  opened  up.  Other  makes  of 
stone  occur  farther  south  and  between  this  lease  and  Bow's,  but 
so  far  they  have  not  proved  of  any  value,  and  very  little  work 
has  been  done  on  them. 

At  the  present  time  the  owners  are  working  at  the  100  feet 
(water)  level  and  between  this  and  the  surface.  A  Httle  work 
was  done  at  the  150  feet  level  by  the  previous  owners,  but  the 
workings  were  inaccessible.  Apparently  thf^  results  were  not 
satisfactory.  Most  of  the  work  is  on  the  more  western  of  the 
two  makes  of  stone  at  the  north  end,  very  little  having  been  done 
on  the  other.  This  western  make  is  very  irregular,  ranging  from 
a  mere  thread  of  quactz  to  bunches  up  to  nearly  three  feet  in 
thickness.  Its  average  throughout  the  present  workings  is  from 
eight  to  ten  inches.    Very  good  values  are  being  obtamed,  and 
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thev  are  said  to  be  still  good  along  the  bottom  of  the  main  drive 
(100  feet  level).  The  gold  is  mostly  fine,  and  a  lot  of  it  occurs 
m  vughs  left  by  the  oxidation  and  leaching  out  of  sulphides  in 
the  stone.  These  sulphides  are  fairly  plentiful  along  the  bottom 
^vel,  and  will  probably  be  found  to  be  pretty  heavy  below  water 
Only  the  quartz  carries  payable  values.  There  is  a  little  cold 
in  the  schists,  but  not  sufficient  to  pay  to  work. 

Table  showing  the  Yield  from  the  Inkerman  Lease. 


Ore  crushed. 


1905 
1906 
1907^ 


Tons. 

15-00 
188-00 
205-00 


Total 


Gold  therefrom. 


Rate  per  ton. 


Ozs. 

8-28 
219-86 
345-12 


40800 


573-26 


Ozs. 

•55 
1-17 
1-69 


1-40 


*  To  30th  June.  ' 

Emu  and  IJioncho,  G.M.Ls.  Ills,  458s. 

The  reefs  on  these  two  adjoining  properties  form  a  notable 
exception  to  the  general  rule  of  the  district.  Several  lines  have 
been  opened  up,  and  these  strike  about  north-east  and  south- 
west, or  directly  at  right  angles  to  the  main  lines  and  to  the 
granite  junction.  Their  dip  is  at  a  fairly  flat  angle  to  the  south- 
!r  w  /^.^^^^"t^y  ^l^e^e  is  a  hard  tight  greenstone  exhibiting 
slight  foliation  in  the  normal  direction,  /...,  north-west  and 
south-east,  and  in  addition  a  well-marked  foliation  at  ri<.ht 
angles  to  this.  This  cross  foliation  extends  over  a  width  of  about 
ten  chains  and  a  length  of  from  twenty  to  thirty  chains. 

The  reefs,  which  run  parallel  to  the  cross  foliation,  are 
short,  having  a  tnaximum  length  of  some  five  chains,  and  small 
apparently  having  an  average  width  of  about  two  feet.  They  are 
of  hard  white  quartz  and  judging  by  results  are  mostly  of  little 
or  no  value.  A  good  deal  of  work  has  been  done  on  several  of 
•hem,  but  they  are  all  now  abandoned.  On  the  Emu  one  of 
them  has  been  worked  to  a  depth  of  a  little  over  300  feet  on  the 
underlay.  The  shoot  .)f  gold  is  said  to  have  been  fairly  rich  but 
very  short -merely  a  pipe-and  the  country  being  extremely 
hard  it  would  not  pay  to  work  further.  ^ 

'^^"^  lt^''''\  ^r^"'  "^"^  under  the  Premier 

(see  page  25),  and  those  from  the  Broncho  are  shown  on  page  35. 

St.'ir  of  Fremantle,  G.M.L.  645s  (609s). 

A  well-defined  line  of  reef  runs  through  this  lease  and  the 
xdjoming  ones  to  the  northward,  and  a  good  deal  of  work  has 
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been  done  on  it  in  various  places.  The  general  trend  of  the  line 
is  a  little  west  of  north-west,  and  its  dip  is  about  80  degrees  to 
the  north-east.  On  the  Star  of  Fremantle  it  has  been  worked  to 
a  depth  of  260  feet  The  water  was  up  in  these  workings  at  the 
time  of  my  visit,  and  they  were  therefore  inaccessible.  Mr. 
Crabb,  Inspector  of  Mines,  has  reported  on  the  mine  as  follows  : — 
"  The  lode  has  been  opened  up  to  a  depth  of  260  feet.  At  the 
250  feet  a  level  has  been  put  in  north  30  feet  and  south  40  feet. 
At  200  feet  the  lode  has  been  driven  along  for  170  feet,  and  this 
block  stoped  out  to  the  surface.  Along  the  200  feet  level  the 
lode  averaged  about  three  feet  in  width,  but  along  the  250  feet 
it  has  pinched  to  about  six  inches.  Throughout  the  upper  work- 
ings the  reef  varies  from  a  few  inches  up  to  8  feet,  and  may  be 
said  to  have  averaged  about  three  feet." 

In  addition  to  this  work  a  good  deal  has  been  done  above 
the  100  feet  level. 

The  ore  body  consists  of  an  irregular  lenticular  quartz  reef 
occurring  in  a  narrow  belt  of  greenstone  schist. 

On  the  adjoining  block  to  the  northward  (Fremantle  Vale, 
G.M.L.  618s)  there  are  two  well-defined  parallel  makes  of  stone 
at  the  surface.  These  are  20  to  30  feet  apart,  and  appear  to  be 
from  two  to  three  feet  in  width.  A  good  deal  of  work  has  been 
done  on  the  more  eastern  make  down  to  100  feet.  The  main 
shaft  has  been  carried  down  another  100  feet,  but  there  are  said 
to  have  been  no  values  below  100  feet.  A  good  supply  of  salt 
water  was  struck  in  this  shaft  at  a  depth  of  200  feet. 

Both  this  lease  and  the  next  one  farther  north  (New 
Fremantle)  on  which  a  lot  of  work  has  been  done  down  to  100 
feet  on  the  same  line  of  reef,  are  now  (August,  1907)  abandoned, 
and  the  workings  are  inaccessible. 


Table  showing  the  Yield  from  the  Star  of  Fremantle  Lease. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

Tons. 

Ozs. 

Ozs. 

1902   

535-00 

445-88 

•83 

1903   

722-00 

612-98 

•84 

1004  

1,484-00 

925-07 

•62 

1905   

522-00 

301-67 

-57 

1906   

821-00 

363-50 

-44 

1907^   

169-00 

64-37 

-38 

Total  ... 

4,253*00 

2,713-47 

•63 

*  To  30th  June, 
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Shamrock,  Premier  West,  and  Hopeful,  G.M.Ls.  586s,  602s, 
/67s,  783s. 

This  line  of  lode  on  these  properties  runs  north-w^t  and 
south-east,  and  dips  steeply  north-east,  being  parallel  to  the 
Premier  line  and  lying  about  half  way  between  it  and  the 
granite.  It  is  not  such  a  well-defined  line  as  the  Premier,  but 
has  been  proved  for  a  length  of  nearly  half  a  mile,  and  probably 
extends  a  good  deal  farther  both  ways.  The  ore  bodies  occur  in 
a  narrow  belt  of  greenstone  schist,  and  are  irregular  both  in  size 
and  occurrence,  and  also  in  their  gold  contents.  There  are  no 
continuous  quartz  masses  as  there  are  in  the  Premier,  and  the 
ore  bodies  consist  of  a  more  or  less  crushed  hornblende 
(actmohte)  rock  with  which  are  occasionally  associated  small 
makes  of  quartz.  The  schist  itself  carries  very  little  ^old  and  is 
not  payable. 

On  the  Shamrock  a  main  shaft  has  been  sunk  to  a  depth  of 
2d0  feet,  but  very  little  work  has  been  done  at  this  level,  and  the 
values  are  said  to  have  been  not  too  good.  Most  of  the  work 
has  been  done  at  the  80  feet  level,  and  these  were  the  only 
workings  which  could  be  examined.  The  present  working  shafts 
are  down  to  this  level,  along  which  the  lode  has  been  opened  up 
tor  a  length  of  about  400  feet.  Most  of  the  stone  above  this 
level  has  been  taken  out. 

The  ore  body  varies  in  size  from  almost  nothing  up  to  seven 
feet,  and  is  said  to  have  averaged  about  21  feet ;  one  make  seven 
teet  in  thickness  consisted  of  solid  quartz  and  carried  very  good 
values   but  as  a  rule  the  bulk  of  it  consists  of  a  more  or  less 
crushed  actmohte  rock  irregular  in  its  occurrence  and  also  in  its 
gold  contents.    In  one  place  in  the  lode  there  is  a  seam  of  granitic 
schist  about  12  inches  in  width  running  with  the  lode  and 
carrying  fairly  good  values.    This  is  evidently  an  offshoot  from  a 
larger  granite  dyke  a  little  farther  east,  which  has  evidently 
been  subjected  to  the  same  shearing  action,  etc.,  as  the  enclosing 
schists.     This  main  granite  dyke  at  one  place  for  a  short 
distance  forms  the  hanging  wall  of  the  lode,  but  soon  gets  away 
trom  It  again.    It  has  been  cut  through  in  the  south  shaft,  and 
IS  here  about  30  feet  in  thickness.    Near  the  middle  working 
shaft  where  this  granite  is  in  contact  with  the  lode  there  can  be 
seen  in  the  bottom  of  the  drive  a  small  seam  of  quartz  and  schist 
going  off  into  the  granite  wall.    It  is  quite  possible  that  this 
opens  out  and  is  a  second  lode  going  off  between  the  two  granite 
dykes  as  shown,  and  is  the  lode  struck  in  the  Premier  West 
Ihe  main  Shamrock  lode  is  on  the  western  side  of  the  granite  all 
the  way,  and  appears  to  be  bearing  away  a  little  to  the  west  of 
the  Premier  West  workings. 
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GRANITE  -^=E  GREENSTONE  SCHIST 

Plan  showing  mode  of  occurrence  of  the  Shamrock  lode. 


The  water  supply  in  the  Shamrock  main  shaft  is  salt  and  is 
very  limited.  There  is  a  five-head  battery  on  the  property  and 
water  for  crushing  purposes  is  obtained  from  a  well  on  the  flat 
about  a  mile  to  the  south  where  an  adequate  supply  is  obtained. 
Water  for  boiler  purposes  is  obtained  from  the  Government 
dam. 

On  the  Premier  West,  which  adjoins  the  Shamrock  on  the 
south,  a  shaft  has  been  sunk  on  what  is  supposed  to  be  a 
continuation  of  the  main  Shamrock  lode,  and  a  crosscut  has  been 
put  in  across  the  line  of  it.  This  shows  the  ore  body  to  consist 
of  only  about  six  inches  of  quartz  in  a  narrow  belt  of  greenstone 
schist  enclosed  on  both  sides  by  granite.  The  crosscut  is  said  to 
have  been  driven  30  feet  into  the  granite  on  the  west  side  of  the 
schists  and  then  stopped.  It  appears  quite  likely  that  had  it 
been  continued  a  little  farther  west  it  would  have  passed  through 
the  granite,  and  probably  have  cut  the  real  continuation  of  the 
Shamrock  lode  on  the  west  side  of  it.  It  is  more  than  probable 
that  the  lode  worked  is  the  small  one  mentioned  previously  as 
running  off  into  the  granite  from  the  Shamrock  line  near  the 
middle  shaft.  As  far  as  is  known  there  is  no  granite  to  the  west 
of  the  Shamrock  lode,  and  nothing  can  be  learnt  of  the  relation 
of  the  ore  bodies  by  an  examination  of  the  surface,  as  everything 
is  hidden  beneath  an  extensive  covering  of  recent  deposits. 

From  this  lease  118-50  tons  were  crushed,  which  yielded 
104-38  ozs.  of  gold,  or  an  average  of  '88  ozs.  per  ton. 

The  Hopeful  lease  (G.M.L.  783s)  adjoins  the  Shamrock  on 
the  north,  and  the  workings  are  on  a  continuation  of  the  same 
ore  body.  The  deepest  workings  are  at  a  depth  of  80  feet,  at 
which  level  the  lode  has  been  driven  on  for  a  length  of  120  feet. 
It  is  exactly  similar  in  character  to  that  in  the  Shamrock,  and  is 
very  irregular  in  size,  and  especially  so  in  its  gold  values.  A  few 
small  seams  of  talc  run  through  the  lode,  and  these  are  said  to 
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occasionally  carry  very  good  values.  The  belt  of  greenstone 
schist  in  which  the  ore  bodies  occur  appears  here  to  have  a  width 
ot  about  30  feet.  A  small  granitic  dyke  is  said  to  form  the 
hanging  (eastern)  wall  of  this  schist  belt,  and  behind  this  and  to 
the  westward  is  massive  to  slightly-foliated  greenstone. 

At  the  time  of  my  visit  some  120  tons  of  ore  had  been 
rushed  for  a  yield  of,  roughly,  150  ozs.  of  gold.    In  taking  out 
thi  ore  the  lode  was  worked  over  a  width  of  from  two  to  two 

lease  """^      ''^'''^^  ^'^^  ^^^^ 

Table  showing  the  Yield  from  the  Shamrock  Leases. 


Year. 

Ore  crushed. 

Gold  therefrom. 

1  Rate  per  ton. 

1900   

1901  

1902   

1903   

1904   

1905   

1906   

1907*   

Total  ... 

Tons. 

60-00 
274-00 
368-00 
196-00 
324-00 

389-  80 
485-50 

390-  00 

1  Ozs. 

'  70-21 
236-93 
352-28 
410-38 
321-22 
394-52 
735-62 
350-09 

Ozs. 

1-  17 
•86 
•95 

2-  09 
-99 

101 
1-51 
•89 

2,487«30 

2,871-25 

1-15 

*  To  30th  June. 

London,  G.M.L.  740s. 

A  well-defined  line  of  reef  runs  through  this  block  and  the 
adjoining  one  to  the  south,  and  has  been  proved  on  the  surface 
for  a  total  distance  of  about  30  chains.  It  runs  about  north- 
m.rth-wes  ,  and  dips  at  a  fairly  flat  angle  to  the  west  It  is 
ome  10  chains  ,o  the  west  of  a  long  ton|ue  of  intrusive  granite 
(the  outherly  continuation  of  the  Kintore  body),  and  this 
probably  accounts  for  the  westerly  dip  as  the  prevail",  I  din 
throughout  the  district  is  to  the  east.  Prevailing  dip 

thirJ^''  '""^  1""^         '^"'"■'^  feet  in  avera<,e 

hickness  and  is  said  to  be  worth  seven  or  eight  dwts  rW.t 
through,  but  there  are  patches  in  it  worth  a  good  deal  more  "  A 
fair  amount  of  work  has  been  done,  mostly  by  the  previous 
owners,  and  the  reef  opened  up  by  levels  at  10^^  all  16o'  S  i, 
den  Wf  '^oT.T\''^"  main  shaft  is  said  to  have  been  sunk  to  a 

tC  silt      At\i,  ''1  '^"'^       ^"PPly  is  as 

usual,  salt.     At  the  present  time  very  little  work  is  being  dine 
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on  the  property,  the  present  owners  working  near  the  surface  on 
a  seam  of  quartz  six  to  twelve  inches  in  thickness,  which  runs 
along  the  hanging  wall  side  of  the  main  body,  and  is  said  to 
carry  much  better  values  than  the  rest  of  the  reef. 


Table  showing  the  Yield  from  the  London  Lease. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

Tons. 

Ozs. 

Ozs. 

1897   

406-00 

341-57 

-84 

1898   

313-00 

166-94 

•53 

1899   

A  f\A  .OK 

4U4-t)0 

6i\J  i  I 

•Ql 

1900   

1,185  00 

687-66 

•58 

1901  

211-25 

58-90 

•27 

1902   

9-00 

1-99 

•22 

1903   

126-00 

240-40 

1-90 

1904   

137-00 

68-10 

•49 

1905   

626-75 

272-44 

•43 

1906   

43-00 

169-45 

3-94 

1907*   

26-00 

173-12 

6^66 

Total  ... 

958-75 

923-51 

-96 

^  To  30th  June. 


Pantomime,  G.M.L.  578s  (189s). 

The  main  workings  on  this  property  are  situated  on  a  well- 
defined  line  of  reef  running  about  north-west  and  south-east 
through  almost  the  full  length  of  the  lease.  A  number  of  shafts 
have  been  sunk  on  it,  and  it  has  been  opened  up  for  a  consider- 
able length  by  levels  at  60  and  80  feet.  A  main  shaft  has  also 
been  sunk  to  cut  the  reef  at  160  feet.  All  these  workings  are 
now  abandoned,  and  a  little  prospecting  work  is  being  done  near 
the  surface  on  a  small  leader  near  the  eastern  boundary  of  the 
lease.  This  leader  runs  about  north-west  and  south-east,  and  is 
cut  by  several  small  cross  veins.  The  leaders  themselves  are  not 
of  much  value,  but  rich  pockets  are  usually  found  at  the  points 
of  intersection,  one  of  these  pockets  taken  from  a  depth  of  only 
about  twelve  feet  is  said  to  have  yielded  about  two  hundred 
ounces  of  gold. 

The  main  line  on  which  all  the  original  work  has  been  done 
is  said  to  have  been  pretty  irregular,  ranging  in  thickness  from  a 
couple  of  feet  to  as  much  as  twenty  feet.  It  was  not  all  solid 
quartz,  but  consisted  of  schist  with  rubbly  seams  and  occasionally 
solid  bodies  of  quartz  through  it.  The  values  too  are  said  to  have 
been  very  erratic  and  mostly  pretty  low,  but  good  values  are  said 
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to  have  been  struck  in  the  bottom  of  the  main  shaft,  but  no  work 
has  been  done  there.  The  country  is  soft  (greenstone),  and  so 
tar  no  water  has  been  met  with. 

lOA^^^^  ^^^^  production  from  this  lease  to  the  end  of 

1906  was  262  tons  crushed  for  216-96  ozs.  of  gold,  or  an  average 
ot  -82  ozs.  per  ton.  ° 

Table  showing  the  Yield  from  Leases  at  Kunanalling,  other  than 
those  already  mentioned,  up  to  80th  June,  1907. 


Name  and  Number  of  Lease, 


Albert    Mines    Syndicate,  Ltd. 

G.M.L.  15s  .:. 
Avondale,  G  M.L.  502s 
Bermondsey,  G.M.L.  589s 
Big  Blow,  G.M.L.  439s  ... 

Brevier,  G.M.L.  35s   

Broncho,  G.M.L.  458s  (248s) 
Broncho  ^^orth,  G.M.L.  498s 
Broncho  South,  G.M.L.  497s 
Bungarrow,  G.M.L.  712s  ...  ... 

Castle  View  East,  G.M.L.  404s 
Gharles  Dickens,  G.M.L.  190s 

Ellinor,  G.M.L.  660s   

Forlorn  Hope,  G.M.L.  609s 
Fremantle  Consols  G.M.  Co.,  N  L 

G.M.Ls.  14s,  53s   

Fremantle  Extended,  G.M.L.  568s 
General  Buller,  G.M.L.  626s 
Gladstone    (Lady   Evelyn   G  M 

Ltd.),  G.M.L.  537s   ' 

Gladstone  Extended,  G.M.L.  12s... 
Gold  Explorers,  Ltd,,  G.M.L  16s 
Golden     Fremantle     Co.,  N.L., 

G.M.Ls.  568s,  652s  (526s) 
Great  Northern  Star,  G.M.L.  751s 
Lochiel,  G.M.L.  673s  (l,285w)  ... 
Mary  Anne,  G.M.L.  691s... 

Mildura,  G.M.L.  714s   

Multum  in  Parvo,  G.M.L.  248s  ... 
New    Fremantle,     G.M.L.  731s 
(568s)   


Ore 
crushed. 

Gold 
therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

69-00 

51-49 

•62 

83-00 

36  66 

45-00 

22-96 

313-75 

213-65 

-68 

104-50 

46-57 

•44 

469-00 

.S8S-9Q 

ol 

20-00 

1  S  S5 

00 

154-00 

1  I/O 

32-00 

17-83 

OO 

152-50 

\)0  D  1 

20-00 

4-87 

•24 

11-00 

10-74 

•97 

52-00 

20-99 

•40 

134-00 

348-21 

2-59 

80-00 

9-24 

•11 

55-00 

40-20 

•73 

67-00 

20-06 

•29 

80-00 

21-66 

•27 

95-50 

47-60 

•50 

462  00 

146-59 

•31 

65-00 

17-58 

•27 

5100 

168-79 

3^31 

33-00 

14-84 

•45 

*28-55 

55-00 

60-07 

im 

252-50 

145-52 

•58 

*  Dollied  and  specimens. 
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Table  showing  the  Yield  from  Leases  at  Kunanalling,  other-  than 
those  already  mentioned^  up  to  30th  June^  1907 — continued. 


Name  and  Number  of  Lease. 

Ore 
crushed. 

IjiOia 

therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

JMil  JJesperandum,  U.M.ij.  b25s  ... 

189  00 

126-76 

0  / 

-Nil  JJesperandum,  U.M.Li.  72bs  ... 

134-00 

,4  O  O  AO 

432-08 

0-22 

Palmer,  G.M.Li.  427s 

93-50 

oU-oU 

-DO 

X earce  s  jinci,  Lr.lVi.lj.  j4:os  [Z,ooo) 

Q  Q  .f\r\ 

i  iJO 

Pearce  s    Kunanalling  (Jo.,    JN. Li., 

G.M.L.  524s 

56-00 

-28 

Royal  sovereign  Gr.M.  Co.,  Ltd., 

G.M.L.  45s 

92*00 

2Uo  15 

2-24 

Sydney  Mint  Leases,  G.M.Ls.  603s 

(472s),  490s   

474-75 

1,736-00 

3-65 

Two Trr^v^^v.  n  i\/r  T   9fti  c< 
±ravenor,  vjt.ivi.Ij.  .^iois 

OU  UU 

•1  ^ 

i  o 

Troedyrhiw,  G.M.L.  697s  (676s)... 

19-00 

185-99 

9-78 

Try  Again,  G.M.L.  528s  (439s)  ... 

137  00 

219-32 

1-60 

Vincent,  G.M.L.  563s   

20-00 

9-15 

-45 

Waratah,  G.M.L.  616s   

96-00 

104-26 

1-08 

White  Funnel  Main  Reef,  G.M  L. 

669s   

29  00 

14-76 

•51 

Sundry  Claims 

1,750-35 

923-45 

•52 

Sundry  Gold  Returns  from  the  Kunanalling  District  generally. 
(To  80th  June,  1907). 


Treatment  Works. 

Ore 
crushed. 

Gold 
therefrom. 

Tons. 

Ozs. 

Sundry  parcels 

treated  at  Bow's  Battery 

Hepburn's  Cyanide  Works 

195-00 

55-34 

Do. 

184-39 

Do. 

Orotava  Works,  Kalgoorlie 

27-22 

Do. 

Stanley  Battery  

5-50 

42-26 

Do. 

State  Battery,  Siberia  ... 

35-50 

8-02 

Do. 

Pride  of  Jourdie  North 

Battery   

18-00 

15-01 

Do. 

Various  Works 

1,230-66 

713-52 

Eeported  by  banks  and  gold  dealers  

20-25 
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KINTORE. 

wl.ere  most^of  H  '"rial  w^^^^^^^^ 

of  intrusive  ..ranite     TmI  T      ^  ^'  ^'"S'^ 

and  a  half,  a°nd  as  ,hown  ,n  H  ^"^'h  of  about'a  mile 

".iies  to  the  .out:  ^z:^i^'j]^7o  ^ I  ^740s '  Tr'"  1 

limits  in  this  dirpptinn  ,  '  Its  exact 

owing  to  th:\xt,rs  "e  HdZl  rh  ^^  ^"''"'•'^'^'^ 
country  in  this  direotinn     Tl,  ^  the 
area  ocLpiesTsltht  i  Jn,  P""""""  S'-'^-'ite 

-est  bygC,ttoS  ridts  and';  "orth  and 

ward,  in  whii    direSvr  .°  ^  '°  ^^^t" 

exten^iverec  n  dept;  trwhroh''''"K'  'fisappears  beneath 

able  disfmre  '  -continue  easterly  for  a  consider- 

dire^t'Te^a^k  dTIX^M^f  I      t'-'s-ite,  in  til 

different  places.     On  the  north  thi        .    "  'f?  P"' 

the  greenstones  is  well  Parted  and  it"™  '  l"  °'  -''h 

the  latter  at  a  comparative  v  fl„t       i        I  f  '''PP'"S 

junction  the  -rrnS'lre  I    n'        u ^"'^  "'"'^'^  the 

foliations  runninTpa  Z  to  and'-d  ^'™'"'"*^  the 

with  the  granite  Vhtih  s  m^ssil  an';?'?'  i"'"''^''" 

A  mile  o?so  to  the  west  of  T  i/^''' 

37/98  is  a  shaft  which  lis  been  s  a^  .Vr'""'' 

apparently  bottomed  on  n,H.!fv»         .        gi-eerisfcone,  and  has 

the  main^mass     ¥^,i;\rfr  s  '^Wd    h"™'  "' 

which,  however   is  not  v    l,u  ^    ''""^  '"^  "^he  junetior, 

recent  deposits.  the  covering  of 

A  little  distance  from  the   <rranitu  n 
massive  and  consist  of  .,  i-„  T  #'^*"'te    the  greenstoties  are 

identical  with  Taltetr-.^fVuraS::'  'iT"'^  '"''^ 
dykes  run  through  these  c'reenstonT  I      T         ^""^  granitic 

mass  from  whicirthey  are  apparl^       :iy%ffs  o^ 

of  the.se  have  been  cut  in  f-hi  „„^           e  y  onsnoots.  A  couple 

137,  and  in  tht  case  thev  Z    ^^'T'^,  « 

porphyry  than  a  ^ratdte.    Is  a Tttle^S  dT"'''  '  '^"'^'''^ 

™.c^:at^ts^i-is-^^^ 
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depth  of  about  100  feet,  thus  making  mining  easy  down  to  this 
depth,  as  the  country  stands  well. 

Quartz  reefs  are  found  both  in  the  greenstones  and  in  the 
granite,  and  also  along  the  junction  of  the  two  classes^  of  rocks^ 
They  are  as  a  rule  small  and  irregular-those  m  the  granite 
being  particularly  so-and  so  far  have  not  proved  of  payable 
value  A  fair  number  of  them  have  been  worked  at  one  Wor 
another,  but  apparently  without  satisfactory  results,  and  they 
are,  with  one  exception,  all  now  abandoned. 

The  reefs  in  the  granite  are  found  close  to  the  junction,  and 
have  no  regular  strike  or  dip.  They  are  mostly  only  leaders  a 
few  inches  in  thickness,  and  have  no  length  of  course  and 
probably  no  great  depth. 

The  "Cement"  deposits  which  first  brought  this  district 
into  prominence  and  out  again  are  situated  in  the  central  granite 
depression.    They  will  be  described  later. 

At  the  present  time  the  only  work  being  done  in  the  district 
is  on  the  Sugarloaf,  G.M.L.  734,  where  a  small  party  is  working 
a  quartz  leader.  This  lease  was  originally  the  property  of  the 
Cement  Company,  and  a  good  deal  of  work  was  done  on  it 
mostly  on  separate  irregular  quartz  veins.  These  were  m 
granite,  on  or  close  to  its  junction  with  the  greenstones,  and,  being 
small  and  of  very  low  grade,  were  soon  abandoned  by  the 
original  owners.  The  present  party  is  working  at  a  depth  ot 
about  50  feet  on  a  small  quartz  leader  running  east  and  west  and 
averaging  only  a  few  inches  in  thickness.  The  leader  is  in  soft 
kloUnised  granite,  and  the  country  just  here  is  full  of  them,  but 
as  a  rule  they  are  of  no  value. 

Tl^e  Cement  Leases.— Va^^Q  leases  are  now  idle,  and  no  work 
has  been  done  on  them  for  some  time.  The  company  originally 
Md  a  large  area  of  ground,  and  a  lot  of  -e-lar^and 
disconnected  work  has  been  done,  most  of  which  was  on  G.M.Ls. 
734s,  735s,  and  100s. 

In  reporting  on  these  Cement  Deposits  in  1898,  Mr.  T.  A. 
Rickard^  describes  them  as  follows  :— 

"Under  a  thin  covering  of  sand  and  dust  there  occurs  a  bed  of 
"  kaolin  rano-ing  from  a  couple  of  inches  to  a  foot  m  thickness  and  this 
"overHesfrSm  fifteen  inchests  two  feet  of  'sand-rock,'  which  m  turn 

*..The    Alluvial  Deposits   of  Western    Australia."  by  T.    A.   Rickard.  State 
Geologist,  Denver,  Colorado.   Trans.  A.I.M.E.,  1898. 
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gives  place  to  the  gold-beanng  cement,  which  has  an  average  thickness 
of  two  and  a  half  feet.  The  last  lies  directly  upon  an  irregSar  sarfaoe 
of  decomposed  granite.    The  several  layers  composing  S  dSosU  are 

"  S™t  of  W  °'  ^V''''^-  -''i^h  like  the^kaolil  are  siSpt  the 
product  of  the  decomposition  of  the  constituents  of  the  granite 
particularly  the  felspar.  The  'sand-rock'  may  be  described  i  a 
course  incompletely  consolidated  sandstone  or  grit,  consitfn"  main!v  of 
iron-stained  particles  of  quartz  loosely  cemented.    The  cement  hi  a 

.'Thrlr-^''T°f°=*°''>«P'^y«'  »  the  quartz  fragments 

This,  too,  IS  not  quite  compacted  since  fractures  through  the  Serial 

tlm  tocher '■°rl*\'-P^*'"'^  "'"''^'^  '^-<J«'  than  the  cky  Wnd  u^ 
them  together.    1  he  binding  material,  the  overlying  layer  of  kaolin 

"evh  hv  ^''<l-,™k  "appmg  the  gold-bearing  stratum  of  cement  aU 
exhibit  very  clearly  their  derivation  from  a  decomposed  granTte  sTrai^r 

••  t^u  '  '"^'^  tl^^  of  the  alluvium 

a„ll  J''''- '^T'^u'^f  been  worked  along  two  small  convergins 
gullies  in  the  beds  of  which  the  best  values  were  obtained" 
Mo  t  of  tlie  work  has  been  done  by  open  cutting,  but  a  "ood 
deal  of  driving  and  tunnelling  has  also  been  carried  on. 

smaimif"'"' J- mixture  of  kaolin  and 
small  quartz    particles    occasionally  showing  slight   signs  of 
stra  ificafon,  and  is  undoubtedly  partly  of  alluvial  orio? °  and 
partly  the  result  of  decomposition  insita  of  the  underlying 
granite.    Owing  to  their  great  similarity  it  is  impossSo 
separate  the  two,  though  the  alluvial  portion  oceu;TSab  y 
the  upper  couple  of  feet.    Mixed  with  this  upper  two  feet  is  a 
good  deal  of  rubbly  quartz,  some  of  which  has  evidently  been 
derived  from  the  weathering  out  of  small  seams  in  the  gran  te 
and  some  from  a  quartz  reef  outcropping  a  few  chains  to  th!' 
north  on  rising  ground.    This  is  a  fffr-sized  but  very  irre'ultr 
and  lenticular  reef  occurring  along  the  junction  of  the  gran 
with  the  greenstones.    It  has  been  proved  to  carry  gold  in  pkces 
and  a  little  work  has  been  done  on  it,  but  it  does^not  app^r To 
have  been  rich  enough  to  pay.     Overlying  the  whole  ts  an 
accumulation  of  about  four  feet  of  fine  silt. 

The  "  cement "  has  been  worked  for  a  depth  of  from  three  to 
five  feet  over  an  average  width  of  about  a  chain,  the  workings 
being  conhned  principally  to  the  beds  of  the  two  guUil  S 
which  the  best  values  are  said  to  have  been  found.  'Ther;  is  no 
defined  limit  to  the  depth  of  the  cement,  mining  operations  having 
simply  ceased  where  values  were  too  low  to  pay.  Althou..h  somf 
of  the  gold  in  the  "cement"  is  probably  of  secondary  orLin  the 
bulk  of  It  IS  merely  alluvial-derived  principally'^  froS  the 
weathering  out  of  small  auriferous  quartz  seams_a7d  has 
r^'TtXTttlli"  «oft-rottedtant 
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The  payable  portion  of  the  deposit  has  apparently  heeu  long 
since  worked  out,  and  though  there  is  probably  a  large  quantity 
of  low  grade  material  available  its  gold  contents  are  not  such  as 
to  be  likelv  to  ever  render  it  a  pay^ible  proposition. 


7\ible  showing  the  Yield Jroin  the  ''Cement''  Leases  at  Kintore, 
up  to  80th  June^  1907. 


Name  and  Number  of 
Lease. 


§Oniiuz  G.M.L.  77s  .. 
Do. 

Do  

§Great  Dyke  and  Oriz- 
aba Cement  Claims 
Ltd  ,   G.M.Ls.  93s, 
99s,  135s/9s 
Do. 

Suf^arloaf  25-mile  Ce- 
ment Leases,  Ltd  , 
G-.M.Ls.  129s,  359s, 
409s,  161s,  332s,  114s, 
489s  (129s),  734s 
(132s),  677s  (161s), 
482s  (359s) 
Do. 

Do  

Do. 

Sug-arloaf  (Great  Cem- 
ent Proprietary, 
Ltd.),  G  M.L.  409s 
Do  

Welcome  Sailor,  G.M.L. 

489s 

§W.A.  Proprietary  Ce- 
ment Leases,  G.M. 
Ls.  105s,  100s 
Do. 

Do  

Kintore  North,  G.M.L. 
482s 

Great  Cement  Proprie- 
tary, Ltd.,  G.M.Ls. 
77s,  93s,  99s,  100s, 
105s,  (135s,  137 /9s) 

Do. 

Do. 

Do  

Do  

Do  

Do  

Great  Cement  Proprie- 
tary, Ltd.,  G.M.Ls. 
734/5S 

Do  


Ore 
crushed. 

Gold 
therefrom 

Rate 
per 
ton. 

Tons. 
35  50 

1,802-00 

Ozs. 
7-65 

2,232-36 

Ozs. 
•21 
-80 

1"23 

3,532-00 

1,012-82 

-28 

5  00 

39  15 

7-83 

146-00 

688  37 

4-70 

153-50 
88-00 
65  "00 

345-94 
48-12 

2-25 
-55 
1-20 

172-00 

185-48 

1-07 

169-00 

92-50 

-56 

4,102-00 

6,7-24-04 

1-64 

473-75 

296-71 
t28-45 

■62 

5,742-00 

1,183-98 

-21 

3,184-00 
5,494-00 
731-00 
15  00 
840-00 
595  00 
31-75 

602-73 
912  60 
529-46 
1,409-18 
501-03 
234-01 
"^615-77 

•18 
-16 
•72 
93^94 
•59 
•39 

63-50 

118-28 

1-86 

Total. 


Ore  Gold 
crushed,  therefrom 


Averag-e 
rate 


Tons. 


4,519-75 


3,537-00 


341-00 
70-50 


4,575-75 
56-00 


16,696-25 


Ozs. 


4,386-96 


1,051-97 


1,160-65 


277-98 
95-02 


7,049  "20 
88-64 


6  107-04 


Transferred  to  Great  Cement  Proprietary,  Ltd.,  in  1897.    *  Includes  539-65  ozs.  by  cyanide 
t  To  30th  June.    X  Dollied  and  specimens. 
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Hands  Across  the  Sea,  G.M.Ls.  721s,  etc. 

A  good  deal  of  shallow  work  has  been  done  on  these 
leases  and  also  a  little  at  the  180  feet  level,  but  the  property 
IS  now  practically  abandoned,  and  no  work  to  speak  of  has  been 
done  on  it  for  some  time.  The  workings  were  inaccessible,  and 
could  not  be  inspected  There  are  said  to  have  been  several 
parallel  ore  bodies  consisting  of  a  series  of  irregular  lenses  of 
quartz  of  no  great  length  or  depth.  The  main  reef,  on  which 
most  of  the  work  has  been  done,  is  said  to  have  reached  as  much 
as  thirteen  to  fifteen  feet  in  thickness  at  one  place,  but  this  only 
for  a  very  short  distance.  The  shoot  of  gold  is  said  to  have  been 
very  snort. 

The  ore  bodies  are  in  a  belt  of  schistose  greenstone  close  to 
the  main  body  of  granite. 

There  is  a  good  supply  of  salt  water  in  the  main  shaft. 
Table  showing  the  Yield  of  the  Hands  Across  the  Sea  Reef. 


Year. 


Name  and  Number  of 
Lease. 


Ore 
crushed. 


Gold 
therefrom 


Previous 
to 


1897 


1900  .. 

1901  .. 


1901 


1902 


1905 


1906 
1907* 


Rate 
per 
ton. 


Total. 


Ore  Gold 
crushed,  therefrom 


Hands  Across  the  Sea 
G.M.  Co.,  Ltd.,  G. 
M.Ls.  6l8,  628 

Do. 

Do. 

Do. 

Do. 

Do. 

Hands  Across  the  Sea 
Leases,  G.M.Ls.  61s, 
62s 

Do. 

Do. 

Hands  Across  the  Sea, 
G.M.L.  721s  (61s) 
Do. 
Do. 


Tons. 
45-00 


290-00 
1,267-00 
871-00 
80-00 
410-25 


185-00 


491-00 
13-00 


Total 


30-61 


178-04 
878-16 
711-35 
58-79 
207-00 


195-62 


370-82 
11-16 


80*50 
19-00 


6-70 


64-02 
15-07 


-68 


•56 


Tons. 


Average 
rate 
per 
ton. 


2,963-75 


689-00 


-79 


3,763-75 


J -95 


577-60 


85-79 


-69 


•82 


2,727-34 


•72 


*  To  30th  June. 
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Table  showing  the  Yield  from  Leases  at  Kintore,  other  than  those 
already  mentioned,  up  to  SOth  June,  1907. 


Name  and  Number  of  Lease. 


British  Lion,  G.M.L.  444s 

Castle  Hill,  G.M.L  123s  

Castle  Hill,  G.M.L.  595s,  (123s) ... 
Castle  Hill  Extended,  G.M.L.  454s 
Central  Exploration  Co.  of  W.A., 

Ltd.,  G  M.L.  23s   

Daisy  Bell,  G.M.L.  445s  

Doncaster  G.Ms.,    Ltd.,  G.M  Ls. 

49s,  259s,  260s,  289s,  etc. 

Glenmore,  G.M.L.  424s   

Golden  Crest,  G  M.L.  49s  

Goulbourn  Extended,  G.M.L.  256s 
Great  Junction,  G.M.L.  442s 
Hands  Across    the  Sea  United, 

G.M.L.  89s   

John  Bull,  G.M.L.  447s  

John  Bull  East,  G.M.L.  462s  ... 

Kiaora,  G.M.L.  405s   

King  Bruce,  G.M.L.  505s  

Kinross,  G.M.L.  269   

Lady  Alice,  G.M.L.  420s  

Lady  Elizabeth,  G.M.L.  414s 
Last  Chance,  G.M.L.  516s 

Life  Boat,  G.M.L.  446s  

Rajah  Brook,  G.M.L.  658s,  (612s) 

Sarmatia,  G.M.L.  491s   

Stockdales  Consols,  G.M.L.  671s... 
Tom's  Retreat,  G  M.L.  576s 

Truth,  G.M.L.  632s   

Zealandia,  G.M.L.  575s   

Sundry  Claims   


Ore 
crushed. 

Odd 
therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

59-50 

83-63 

1-41 

12100 

158-21 

1  oU 

50-25 

12-82 

.OP. 
ZD 

21-00 

34-32 

1  DO 

10-00 

4-35 

•43 

185-50 

154-80 

•83 

1,990-30 

1     O  K  O  .  O 

l,o5o-27 

•  Aft 

Oo 

98-50 

152-93 

i  00 

10-00 

4-oU 

.A  Pi 
40 

99-30 

O  K  .0*7 

00-27 

00 

344-80 

342-04 

.QQ 

40-80 

3b-lU 

•  OA 

yu 

119-50 

139-79 

11/ 

70-00 

1  OU 

101-50 

3o5-1d 

o  Oi 

33-50 

12-73 

.QQ 

OO 

24-00 

21-94 

•y  1 

28-00 

20-52 

/  o 

9-75 

O  OA 

8-30 

•04 

56-00 

131-03 

Z  o4 

33-00 

11/0 

OO 

25-00 

21-20 

•84 

66-50 

625-12 

9-40 

#•49 

62-00 

49-00 

**'79 

68-00 

29-67 

•43 

8-00 

12-17 

\-52 

608-50 

685-79 

M2 

*  Dollied  and  specimens. 

CARBINE. 

For  the  first  two  or  three  miles  along  the  main  road  from 
Kintore  the  country  towards  Carbine  consists  of  low  greenstone 
ridges  with  small  intervening  salt  bush  flats,  but  from  this  on  it 
consists  of  one  extensive  plain  covered  with  a  considerable 
thickness  of  recent  deposits.  This  plain  extends  north  and  west 
beyond  Carbine  for  some  considerable  distance. 
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There  is  a  fairly  heavy  growth  of  white  gum  all  over  these 
plains,  so  that  the  district  is  well  supplied  with  mining  timber. 

At  Carbine  itself  are  one  or  two  low  rises  over  which  are 
small  outcrops  of  greenstone  schists.  The  foliation  of  these 
schists  runs  about  north-west  and  south-east,  and  they  apparently 
occupy  the  whole  surrounding  district,  as  no  massive  rocks  what- 
ever can  be  seen  until  a  point  a  couple  of  miles  south  of  Carbine 
is  reached. 

As  far  as  the  mine  workings  show  these  schists  have 
undergone  extensive  weathering,  and  are  soft  and  rotten  down  to 
a  considerable  depth. 

The  district  is  not  well-watered,  the  supply  being  salt  and, 
so  far,  very  limited.  In  the  Carbine  mine  the  supply  (from 
about  350  feet)  is  only  sufficient  to  keep  10  head  of  stamps  going 
about  half  time,  and  is  said  to  be  diminishing.  If  the 
district  should  go  ahead  and  more  water  for  battery  purposes  be 
required,  it  will  in  all  probability  have  to  be  brought  down  from 
the  neighbourhood  of  the  Carnage  lakes,  some  three  or  four  miles 
to  the  north,  where  there  is  said  to  be  a  good  supply. 

As  stated  before  there  is  an  abundance  of  good  timber 
throughout  the  district. 

Carbine,  G.M.L.  33s. 

This  is  the  principal  mine  of  the  district,  and  is  the 
only  one  on  which  any  work  worth  speaking  about  has 
been  done.  The  present  workings  are  at  a  depth  of  about 
330  feet,  this  being  the  only  level  at  which  any  work  is  at 
present  being  done.  A  little  driving  has  been  done  at  the  260 
feet,  but  the  workings  were  said  to  have  fallen  in  and  to  have 
been  inaccessible  A  good  deal  of  irregular  work  has  also  been 
done  near  the  surface,  but  these  workings  are  now  abandoned 
and  were  mostly  inaccessible.  A  reference  to  the  plan  (Plate  V.) 
will  show  the  amount  of  work  which  has  been  done  at  the  330 
feet  level.  Very  little  stoping  has  been  done,  the  block  shown 
having  been  worked  to  twenty  to  thirty  feet. 

The  workings  are  in  a  wide  belt  of  schist,  which  is 
apparently  no  different  to  the  enclosing  country,  and  strikes 
roughly  north-west  and  south-east  dipping  at  an  angle  of  about 
60  degrees  to  the  north-east.  Throughout  the  whole  of  the 
lower  workings  this  schist  is  said  to  carry  a  little  gold — variously 
estimated  at  from  one  to  six  dwts. — but  the  best  values  have 
been  obtained  at  the  south-west  end  of  the  workings  where  there 
is  a  fair  amount  of  quartz  associated  with  the  schist.  This 
quartz  occurs  in  small  veins  running  both  with  and  across  the 


schist,  and  also  in  occasional  fair-sized  bodies.  The  width  of  the 
zone  throughout  which  it  occurs  appears  to  be  about  thirty  feet, 
and  its  trend  is  with  the  run  of  the  schist,  i.e.,  about  north-west 
and  south-east,  dipping  60  degrees  north-east.  There  are  no 
defined  walls  visible  anywhere  in  the  workings,  and  the  whole 
deposit  is  very  irregular  and  ill-defined.  Taken  as  a  whole  the 
gold  contents  of  the  lode  are  very  low  grade,  but  occasionally  rich 
patches  are  found  which  considerably  improve  the  average  values. 
The  gold  in  these  patches  is  usually  found  in  quartz,  but 
occasionally  in  the  schist,  and  never  far  away  from  the  quartz. 
A  good  deal  of  pyrites  occurs  both  in  the  quartz  and  throughout 
the  schist.    It  does  not  appear,  however,  to  carry  any  values. 

Throughout  the  lower  workings  the  schist  is  a  good  deal 
decomposed  and  is  fairly  soft.  It  stands  well,  however,  and 
working  is  comparatively  easy.  Near  the  surface  the  whole 
country  as  far  as  the  workings  extend  is  full  of  small  quartz 
veins  and  rubbly  quartz,  but  there  is  nothing  defined  in  the  way 
of  a  lode. 

The  only  outcrops  visible  on  the  surface  are  a  big  quartz 
blow  a  little  south  of  west  of  the  main  shaft,  and  one  or  two  other 
short  irregular  makes  of  quartz.  These  are  merely  short  lenses 
running  and  dipping  with  the  schist.  The  big  blow  is  probably 
connected  with  the  quartz  bodies  upon  which  the  Carbine  workings 
are  now  situated. 


Table  showing  the  Yield  from  the  Carbine  Lease. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

Tons. 

Ozs. 

Ozs. 

1899   

70-00 

26-76 

•38  . 

1900   

63-00 

108-05 

1-71 

1902   

175-00 

82-19 

•47 

1903   

1,215-00 

541-00 

•44 

1904   

1,258-00 

583-56 

•46 

1905   

902-00 

*385-07 

•42 

1906   

3,000-50 

12-219-62 

•74 

1907J   

1,577-00 

751-91 

•47 

Total  ... 

8,260-50 

4,698-16 

-56 

*  Includes  79-81  ozs.  dollied  and  specimens,     t  Includes  597-32  ozs.  dollied  and 
specimens.     t  To  30th  June. 


Carbine  South,  G.M.L.  758s. 

On  this  lease  the  owners  have  sunk  to  400  feet,  and 
are   now  crosscutting  to  try  and  pick  up  the  continuation 


TAKEN  FROM  MINE  PkANS  r        .  ^  , 
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consists  of  a  fairly  soft  greenstone  schist  with  seams  of  calcfte 
and  occasionally  small  veins  of  quartz.  No  payable  values 
have  as  yet  been  met  with.  ^  y  vaiues 

Spearmint,  G.M.L.  776s. 

On  this  block  a  small  lenticular  vein  of  quartz  has 
been  worked  to  a  depth  of  100  feet,  but  it  has  not  beTn  opened 
up  for  any  great  distance.  The  quartz  varies  in  thickness 
from  a  mere  thread  up  to  as  much  as  four  feet  but  the 
lenses  are  very  short  and  irregular.  The  reef  is  fn  greeltone 
schist  and  runs  parallel  to  the  lines  of  foliation,  about  north 
est  and  south  east.    No  crossctting  of  the '  country  has  been 

Table  showing  the  Yield  from  Leases  at  Carbine,  other  than  those 
already  mentioned,  up  to  30th  June,  1907. 


Carbine  South,  G.M  L.  758s 
Carney's  Success,  G.M.L.  540s 
Globe,  G.M.L.  591s 
Grafter,  G.M.L.  667s 
NordenfeldtG.M.  Co.,  N.L.,*G  M.L 
73s 

Nordenfeldt  South,  G.M.L.*  334? 
Spearmint,  G.M.L.  776s 
Sundry  Claims 


Tons. 

22-00 
18-50 
95-00 
11200 
744  00 

398-50 
64-00 
39-00 


10-  29 

11-  76 
326-70 

77  09 
795-79 

589-78 
98-74 
21-87 


Ozs. 

•46 
•63 

3-43 
•68 

1  07 

1-48 
1-54 
•56 


DUNN'S  EIGHT  MILE 

first  cZ- 1  of  saftt\''^!^  T"^^^^ 

g.  eenstone  ridges'^XrtL^  :  ^^m^^^ 

country  being  then  continuous  into  K^ntore     The  Hrt^^^^ 

have  been  worked,  but  the  place  is  now  pra:tl"uiy  ^0:;^" 
Sarmatia,  G.M.L.  785s. 


46 


strikes  and  dips  with  the  country, 
doubtless  carried  good  values. 

practically  abandoned. 

In  the  Bal^arrie  leases  the  "  lode  "  consists  of  a  large  felsite 
ay.e?  wKuns  on  ^  Wing  [h^^^ 

south  for  a  distance  of  P™J'f''y  ^        ^his  main  dyke 

very  slightly  to  the  T^'^.V^  120  feet  and  can  be  followed  on 
has  a  width  varying  from  50  to  If*^/*?;'.*""^      for  over  half  a 

mile.    Its  outcrop  is  ^     od  deal  more  than  this, 

rtdition  ^ 

In  addition  to  f'^J^J    .^   runnin-  parallel  to  it  and  about  a 

principal  workings. 

The  country  in  which  these  dykes  occur  is  a  massive  to 

b.u.di.g  .b. 
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main  dyke,  and  gold  is  said  to  have  been  obtained  in  this  in  fair- 
sized  pieces.  A  little  gold  is  always  obtainable  in  the  schist,  but 
as  a  rule  not  much  more  than  a  trace. 

Gold  is  said  to  have  been  obtained  from  end  to  end  of  the 
mam  dyke,  but  mostly  only  in  very  small  quantities,  as  shown  by 
the  assay  lesults  given  later.  The  best  values  were  got  about 
the  middle  of  the  lease,  where  the  main  workings  are  situated,  and 
even  here  they  are  not  too  good.  The  gold  does  not  appear  to  be  in 
the  dyke  rock  itself  but  rather  to  be  deposited  along  cleavage 
cracks,  of  which  there  are  a  great  number  running  in  all 
directions.  Ihe  rock  appears  to  have  undergone  considerable 
alteration  just  along  these  cracks,  and  a  film  of  quartz  is  generally 
tound  covering  it  along  the  larger  cracks,  and  it  is  this  altered 
portion  and  the  quartz  which  carries  most  of  the  gold  In  the 
soft  decomjDosed  portions  near  the  surface  the  quartz  is  some- 
times found  in  veins  half  an  inch  or  more  in  thickness.  A  little 
gold  appears  to  have  been  deposited  throughout  a  good  part  of 
the  soft  weathered  portion  of  the  dyke  close  to  the  surface,  but 
the  hard  unaltered  rock  at  a  depth  is  very  poor  in  values. 

The  following  are  the  results  of  three  assays  made  in  the 
Departmental  Laboratory  of  samples  taken  by  myself  The 
samples  were  obtained  by  chipping  typical  fragments  from  a 
number  of  different  places,  and  may  be  taken  as  fairly  repre- 
sentative : —  J  f 

No.  1  —Gold,  20  grains  per  ton.    Silver,  trace. 

No.  2.— Gold,  6  dwts  22  grains  per  ton.    Silver,  trace. 

No  3.— Gold,  13  grains  per  ton.    Silver,  trace. 

No.  1  was  broken  from  surface  stone  at  the  north  end  of  the 
outcrop. 

No.  2  was  from  the  dump  at  the  main  open  cut. 

Wf/'^'/^.J^AoT"'  'J''^^  ^"^"^  from  the 

bottom  of  the  100  feet  shaft. 

The  only  woi-k  done  on  the  leases  consists,  of  an  irregular 
opencut  40  to  50  feet  deep  near  the  middle  of  the  lease  Cm 
which  all  the  stone  crushed  has  been  taken.  T^ie  stone  in  this 
opencut  IS  all  a  good  deal  weathered  and  contains  a  fair  number 
ot  smal  quartz  seams.  The  dyke  has  here  a  width  of  about  120 
feet  but  most  of  the  stone  has  been  taken  out  near  the  eastern 
wail.    Ihis  stone  is  said  to  have  crushed  about  6  dwts.  per  ton. 

fn  .  J^^rl^  ^nl'f I  ^''''^  '^"""'^  ^  ^^^tical  shaft  sunk 

to  a  depth  of  100  feet,  at  w})ich  level  a  crosscut  has  been  driven 

some  distance  into  the  lode.    This,  as  shown  by  the  assays 

exposed  very  poor  stone.  ' 


48 


Not  much  work  is  being  done  on  the  leases  at  the  present 

time. 

A  little  alluvial  gold  was  obtained  along  the  outcrop  of  the 
dyke  where  the  present  workings  are  situated,  but  the  gold  was 
mostly  fine  and  there  was  not  much  of  it.  It  had  probably  been 
shed  from  the  small  quartz  veins  in  the  dyke. 

No  water  has  been  met  with  so  far,  as  the  leases  are  on  fairly 
high  ground 

There  is  an  abundance  of  good  timber  in  the  neighbourhood. 

JOURDIE  HILLS. 

Between  Kunanalling  and  Jourdie  Hills  the  country  is  all 
granite  and  mostly  fiat  and  covered  with  a  considerable  thickness 
of  loose  sandy  soil.  The  range  of  hills  from  which  the  locality 
takes  its  name  rises  from  these  fiats  to  a  height  of  from  2UU  to 
300  feet,  and  has  a  maximum  width  of  some  two  miles  and  a 
length  of  about  four  miles.  Its  general  trend  is  about  north  and 
south,  and  the  rock  is  a  fine-grained  massive  and  slightly  foliated 
greenstone 

The  granite  apparently  extends  almost  to  the  foot  of  the 
hills,  but  its  actual  junction  with  the  greenstones  is  I'ldden 
beneath  the  recent  deposits  These  latter  also  cover  the  whole  ot 
the  country  to  the  south  and  west  of  the  hills  South  and  south- 
east towards  Coolgardie  the  underlying  rock  appears  to  be 
aranite,  but  to  the  westward  for  some  distance  it  is  greenstone. 
Northward  this  greenstone  belt  extends  on  some  miles  past 
Dunnsville.  The  country  is  mostly  flat  with  only  occasional  low 
ridges,  the  intervening  portions  being  occupied  by  extensive  salt 
bush  flats. 

The  ore  bodies  of  the  Jourdie  Hills  district  are  quartz  reefs 
mostly  of  the  normal  fissure  type  with  every  sign  of  permanency, 
and  are  as  a  rule  of  fair  size  and  considerable  length,  one  or  two 
of  them  having  been  proved  for  a  length  of  about  half  a  mile. 
There  are,  however,  in  addition  to  these  main  lines  numbers  of 
small  quartz  leaders  an  inch  or  so  in  thickness,  many  of  which 
carry  ^^ood  gold  values,  and  from  the  breaking  down  of  these 
most  of  the  alluvial  gold  has  evidently  been  derived.  Some  of 
these  leaders  are  fairly  persistent  and  run  for  considerable 
distances,  whilst  others  are  of  very  short  length.  All  the  main 
lines  of  reef  exhibit  a  marked  parallelism,  striking  as  a  rule  five 
to  ten  degrees  west  of  north  and  dipping  to  the  west  at  an  angle 
of  about  fifty  degrees.  Both  the  larger  reefs  and  the  leaders 
exhibit  at  times  a  marked  lenticular  habit,  but  this  can  hardly 
be.  said  to  be  the  general  characteristic.  The  quartz  in  the  larger 
reefs  is  usually  white  and  glassy,  being  very  hard  and  solid,  and  as 
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a  rule  of  low  grade,  though  some  fairly  good  crushings  have  been 
taken  out  of  one  or  two  of  them. 

A  considerable  quantity  of  alluvial  gold  has  been  obtained 
trom  the  gulhes  running  down  from  the  hills,  at  a  depth  of 
from  two  to  six  feet,  and  mostly  from  those  on  the  western  side. 
This  gold  has  undoubtedly  been  derived  from  the  breaking 
down  of  small  quartz  leaders  running  across  the  gullies,  and  as  a 
found  ''''  ^^"^  good-sized  pieces  have  been 

Near  the  townsite  on  the  flat  at  the  south-west  foot  of  the 
A    innT  f'  ^^^^^  '"^^     ^  ^^P<^^  «f  about  105  feet 

nt!i^  V''?.^^^^  ^'^^  i«         to  have  been 

passed  through,  which  carried  no  gold,  but  is  thought  by  the 
ocal  residents  to  be  the  channel  of  a  ''deep  lead  "  op^eninj  out 
to  the  south.  I  was  unable  to  descend  this  shaft  owing  to  its 
being  unsafe  and  so  examine  this  "  wash,"  but  the  possibility 
of  picking  up  a  ''  deep  lead  "  on  the  flat  to  the  south  seems  to  me 
to  be  very  remote. 

..u^^  ^ater  supply,  in  such  of  the  mines  as  are  down  to  water. 
IS  salt.    A  good  supply  is  obtained  from  a  well  on  the  flat  half  a 

"ntrhrviW?  t---te  the  water  being  only  brackish 

until  heavily  drawn  upon  when  it  becomes  salt.    For  a  domestic 
supply  the  residents  depend  on  rain  water  conserved  in 
covered  dam  recently  made  by  the  Government. 

o.oiT^t  fiJl"''^       "^^^  supplied  with  timber  (gum)  of  good 
quality  both  for  mmmg  purposes  and  for  fuel.  * 

THE  MINES. 
The  majority  of  the  mines  working  are  only  in  the  prospect- 

tirneof'm^lS^^^^^^^  ^^^^  -^^^"^^  -  the 

Pride  of  the  Jouidies,  G.M.L.  369s. 

A  good  deal  of  work  has  been  done  on  this  property  bv  the 
company  wh.ch  owned  it  originally,  but  these  workings  have  been 
abandoned  for  some  time,  and  have  mostly  fallen'in  and  are 
naccessible  Part  of  the  work  was  on  the^  southerly  con tinua 
hc^  of  he  leader  worked  in  the  Pride  of  the  Jourdies  Crth  but 
most  of  .t  was  on  a  small  parallel  leader  a  couple  of  chains 
farther  east  Th.s  only  averaged  a  couple  of  inches'^in  thickness 
and  appears  to  have  been  very  irregular  in  its  strike,  the  generai 
Ime  of  which  ,s  a  httle  west  of  north.    The  dip  is  aSut  45 
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decrees  to  the  west.  This  leader  is  said  to  have  been  completely 
worked  out,  and  to  have  had  some  very  rich  patches  in  it. 

At  the  present  time  a  small  party  of  tributors  are  working 
a  small  leader  lying  a  few  feet  from  the  original  one  and  running 
roughly  parallel  to  it.  This  leader  is  only  a  couple  of  meshes  in 
thickness,  and  is  pretty  well  worked  out  Although  fairly  rich 
in  places  it  was  not  nearly  so  good  as  the  original  one. 

Most  of  the  work  on  the  leases  has  been  above  the  200  feet 
level. 

The  country  consists  of  foliated  greenstone  very  soft  and 
rotten  and  requires  heavy  timbering. 

Table  showing  the  Yield  Jrom  the  Pride  of  the  Jourdies  Reef. 


Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
therefrom 

Rate 

Total. 

Average 
rate 

Year. 

per 
ton. 

Ore 
crushed. 

Gold 
therefrom 

per 
ton. 

1897  .. 

1899  .. 

1900  .. 

1901  .. 

Pride  of  the  Jourdies, 
G.M.L.  369s  (3,403) 
Do. 
Do. 
Do. 

Tons. 
44-00 

166  00 
90-08 
110-66 

Ozs. 
91-22 

142-15 
116-40 
115-70 

Ozs. 
2-07 

-85 
1-29 
1-05 

Tons. 
410-74 

Ozs. 
465-47 

Ozs. 
1-13 

Jourdie  Hills  G.M.  Co., 
Ltd.,  G.M.Ls.  369s, 
661s 

Do. 

Do. 

Do. 

Do. 

Do. 

286-00 

4,252-00 
3,566-00 
1,054-00 
285-00 
156-00 

214-65 

2,779-95 
2,665-97 
793  01 
966-91 
263-81 

•75 

-65 
75 
•75 
3-39 
1-69 

9,599-00 

7,684-30 

•80 

Total  .. 

10,009-74 

8,149-77 

-81 

*  To  30th  June. 


Pride  of  the  Jourdies  North,  G.M.L.  5Us. 
.  The  workings  on  this  property  are  on  a  small  quartz  leader 
runnin-  a  little  west  of  north  and  dipping  at  an  angle  of  about 
45  degrees  to  the  west.  In  thickness  this  leader  ranges  from  one 
inch  to  a  foot,  averaging  about  eight  inches,  but  m  one  spot  it 
wWened  out  to  as  mSch  as  five  feet.  This,  however  was  only  a 
lort  bulge,  and  only  extended  for  a  few  feet  each  way^  Its 
General  trend,  as  abo/e  stated,  is  about  north  "of-J^^^t  but  it 
tw"sts  about  all  over  the  place.  There  are  no  defined  walls  to  it, 
and  he  country  is  a  good  deal  broken.  A  second  leader  runs 
;aral  el  to  the  m^in  onl  in  the  upper  workings  lying  a  few  eet 
away  on  the  hanging  wall  side.    This  is  very  small  and  not  much 
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good,  and  it  comes  into  the  main  one  just  above  the  100  feet 
level. 

The  main  leader  has  been  worked  to  a  vertical  depth  of 
180  feet  (water  level)  for  a  length  of  about  240  feet.  Little  or 
no  stoping  has  been  done  below  the  100  feet  level,  but  practically 
all  the  stone  above  this  has  been  taken  out.  The  bulk  of  the 
stone  is  fairly  low  grade,  but  rich  patches  are  met  with  which 
bring  the  general  a\^erage  up  fairly  high. 

As  in  the  adjoining  leases  the  country  is  very  soft  and 
rotten,  and  requires  extensive  timbering. 
The  water  supply  is  salt. 


Table  showing  the  Yield  from  the  Pride  of  the  Jourdies  North 

Lease. 


Year. 

Ore  crushed. 

Gold  therefrom. 

Rate  per  ton. 

'  Tons. 

Ozs. 

Ozs. 

1899   

26-00 

25-94 

-99 

1900... 

82-50 

64-74 

-78 

1903   

227-00 

142-18 

•62 

1004   

181-00 

104-49 

•57 

1905   

288-00 

162-45 

•56 

1906   

287-00 

168-29 

•58 

1907*   

87.00 

29-86 

-34 

Total  ... 

1,178-50 

697-95 

-59 

*  To  30th  June. 


Jourdie  Enterprise,  G.M.L.  773s, 

This  property  is  situated  about  two  miles  north-west  of  the 
Jourdie  Hills  township. 

There  is  a  large  well-defined  line  of  reef  running  throuo-h 
this  and  the  adjoining  leases,  but  so  far  no  very  great  amount  of 
work  has  been  done  on  it,  the  deepest  workings  being  only  down 
to  a  depth  of  100  feet.  It  has  been  proved  on  the  surface  for  a 
length  of  about  30  chains,  and  probably  extends  a  good  deal 
farther  than  this.  Its  average  thickness  is  from  one  to  four  feet 
The  strike  is  about  10  degrees  west  of  north,  and  its  dip  is  to  the 
west  at  an  angle  of  from  40  to  50  degrees. 

On  the  Jourdie  Enterprise,  this  main  reef  has  been  proved  to 
carry  more  or  less  gold  right  along,  but  very  little  work  has  been 
done  on  it,  all  the  present  work  being  on  a  branch  reef  lyino-  15 
to  20  feet  to  the  east.  This  reef  branches  off  from  the  main^one 
about  the  middle  of  the  lease,  and  runs  for  a  distance  of  300  feet 
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before  joining  it  again,  being  some  20  feet  distant  from  it  at  the 
farthest  point.  The  main  shaft  on  this  reef  has  been  sunk  to  a 
depth  of  100  feet,  at  which  level  a  drive  has  been  put  in  along 
tlie  reef  for  120  feet.  Little  or  no  stoping  has  been  done.  The 
reef  consists  of  clean  white  solid  quartz,  and  is  very  regular  in 
size,  having  an  average  thickness  of  about  three  feet.  Through- 
out the  workings  the  walls  are  clean  and  well  defined,  and  the 
reef  has  every  indication  of  permanency.  The  values  are  said  to 
be  fairly  regular  throughout,  and  to  be  improving  slightly  at  a 
depth. 

The  country  is  a  fine-grained  massive  greenstone,  and  so  far 
is  very  soft  and  rotten.  No  water  has  been  met  with  up  to  the 
present. 

At  the  south  end  of  this  lease  the  reef  crosses  a  good-sized 
gully  in  which  a  considerable  amount  of  alluvial  work  has  been 
done.  It  is  here  much  more  broken  and  irregular,  and  it  seems 
probable  that  the  alluvial  gold  has  been  shed  from  small 
leaders  rather  than  from  the  main  reef,  as  so  far  no  specimen 
stone  has  been  obtained  from  the  latter. 

To  30th  June,  1907,  121  tons  of  ore  have  been  raised 
from  this  lease,  which  produced  63  42  ounces  of  gold,  or  -52 
ounces  per  ton. 

For  a  distance  of  nearly  two  miles  makes  of  stone,  often  of 
fair  length,  occur  in  an  exact  line  with  the  Enterprise  reef,  and 
are  evidently  connected  with  the  same  line  of  Assuring,  though  no 
connection  can  be  seen  on  the  surface.  One  or  two  of  these 
reefs  have  been  worked  but,  so  far,  results  have  not  proved 
altogether  satisfactory. 

Joiirdie  Enterprise  South,  G.M.L  786s. 

This  lease,  which  adjoins  the  preceding  one  on  the  south,  has 
been  worked  on  the  same  line  of  reef,  but  in  a  somewhat  irregular 
and  disconnected  manner.  Two  shafts  have  been  sunk  each  to  a 
depth  of  50  to  60  feet,  but  very  little  driving  has  been  done  from 
either  of  them.  A  little  opencutting  also  has  been  done.  In  the 
north  shaft  the  reef  at  the  surface  is  from  six  to  eight  feet  in 
thickness,  but  has  pinched  out  to  practically  nothing  at  the 
bottom.  It  will,  however,  most  probably  open  out  again  if  sunk 
on  further.  In  the  south  shaft  it  is  also  pretty  irregular,  but  not 
so  much  so  as  in  the  north  shaft.  The  values  are  said  to  be 
fairly  low  and  to  be  very  erratic.  One  or  two  small  pockets  of 
good  stone  have,  however,  been  already  met  with. 

The  reef  on  the  surface  is  not  so  well  defined  or  regular  as 
on  the  preceding  lease,  and  does  not  appear  to  continue  much 
farther  to  the  south. 


aulu,  oi  at  the  rate  of  -43  ounces  per  ton. 
aud  Pa™'!"'        '''"■^^  <^-'-y'«  Own-  G.M X.  789s)  a..d  Sextou 

™nnf„?pa/a!S'?or  En';'''""- "  ''^fi"^^         «f  -ef 

to  the%r«t  of  it  G,.atm'r„Tprr"'  'y'"^'"  ^''^'"^  ^ 
centre  of  the  line  of  outcroT.n  l'^  ""'^  tiie 

is  a  strong  well-L, ked  I  nT of  ^"'^}\^'  *e  north  end.  There 
surface  fo?  from  20  to  30  cL;        tT  ""I 

-est  of  north,  and  it  dip  t"  the  'f '  "  "^H""'  '^^S'''^^'' 
degrees.  '^e  west  at  an  angle  of  about  45 

ings  the  reef  i?  fronJ'Th.-et  '  :  Tn'ZV''  """^  T'^- 

regular,  consisting  of  hard  solid  r  1?         ^  thickness  and  fairly 

fairly  good  values,  while  the  remainder  of 'th.  ;  '°  '''"'■'y 

a  little  too  low  grade  to  pay  to  Xk  P'"'""' 

,paralluo%t'En;;X't:';:f;^^^^  running 
west  of  it.    A  littTe  work  hi.  h    ^'J  ^'"'^  «° 
apparently  of  too  lo.:  S,  td^H^  nt":hrndl':::d.'"'  " 

Wealth  of  Nations,  G.M.L.  17s. 

five  J^:::o"Therrthra?:  lirf  ^^f-"-"■^  ^^^out 

■fe  all  fine-grained  mas^  ve  g  e ''  t^ni     Z""*^'    ^'''^  ^"""''y 
,Ae  Jourdie"  Hills  belt     Thfre  " re  a  fet  of 
eases  are  and  these  are  mostly  rppldTithTth^n' 
ronstone  gravel  (laterite).    A  belt  of  Z.ZT,        ,    .<'«^'^"ng  of 
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in  the  upper  levels  by  a  small  party  of  tnbutors. 

The  reef  on  this  property  runs  on  a  bearing  about  5  degrees 

from  the  lower  levels. 

Throughout  the  reef  is  very  irregular,  both  in  the  upper  and 
lower  levels,  and  shews  very  little  ^ig-J  J^ut  ttfr'es 

its  average  thickness  ^^V^^^-^^  -f^^^l  and  n  one  place  along 
tr^oTfS  e™rt:^mVch:f40  f^^^^^^  th.ckness  U  this  is 
tZ^^l::^i^  only  a  short  bulge   the  stone  -k-  ^nd^^^^^^^^ 

stone  exposed  along  th««n;«'''  '  j  1„„  ^^de  and  too  poor 
remaining  stone,  >%^^ff.V„avable  sS  having  been  taken  out. 

as  just  stated,  extremely        ^        ^^^nv  rich  stone  occurred  at 

deal  has  come  out  of  the  property. 

A      ^rl  rlpnl  of  alluvial  gold  was  obtained  on  the  flat  just 

out. 

The  main  shaft  on  the  property  is  sunk  on  the  top  of  a  hill, 
A  fl»  water  level  in  the  workings  is  300  feet,  the  supply  bein„ 
::it   a  good  slppV(salt)  is  obtained  for  battery  purposes,  etc., 
from  a  well  on  the  flat  half  a  mile  to  the  north-west. 
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Table  showing  the  Yield  of  the  Wealth  of  Nations  Ueef 


Year. 


Name  and  Number  of 


Ore 
crushed. 


Gold 
therefrom 


Rate 
per 
ton. 


Total. 


Ore 
crushed. 


1S98 


1899 
1901 
1902 

1903 


1904 
1905 
1906 
1907* 


New  Standard  Explora- 
tion Co.,  Ltd.,  G. 
M.Ls.  17s  (82s,  83s) 

Do. 

Do. 

Do  

Wealth  of  Nations,  G. 
M.L.  17s  (North 
Coolgardie  G.Ms., 
Ltd.) 

Do. 

Do. 

Do. 

Do. 


Total 


Tons. 

Ozs. 

Ozs. 

7,715'00 

4,013-16 

•52 

5,830-00 

1,705-25 

•29 

19-20 

136-00 

50-91 

•37 

434-00 

211-45 

-48 

994-00 

233  16 

•23 

330-00 

99-01 

•30 

cy.  119-37 

cy.  123-57 

1 

Tons. 


13,681-00 


Gold 
therefrom 


Average 
rate 
per 
ton. 


1,758-00 


Ozs. 


5,788-52 


Ozs. 


-42 


786-56 


6,575-08 


•44 
•42 


*  To  30th  June. 


Table 


showing  the  Yield  from  Leases  at  Dunnsville,  other  than  those 
air  end  II  mentioned,  up  to  30th  June,  1907. 


Name  and  Number  of  Lease. 


Bellmont,  G.M.L.  592s  ... 

Bulletin,  G.M.L.  617s   

Caroline,  G.M.L.  86s   

Central  Wealth  of  Nations,  Ltd., 

G.M.Ls.  58s,  113s 

Easter,  G.M.L.  577s   

Empress  of  the  Jourdies,  G.M.L. 

449s   

Great  Kangaroo,  G.M.L.  686s  ... 
Harp  of  Erin,  G.M.L.  483s  (449s) 
Jourdie,  G  M.L.  530s 
Jourdie  Central,  G.M.L.  774s 
Jourdie    Hills    Boulder,  G.M.L. 

582s   

Madame  Berry,  G.M.L.  503s 
Madame  Berry,  G.M.L.  593s  (503s) 
Masterton,  G.M.L.  698s  


Ore 
crushed. 

Gold 
therefrom. 

Rate  per 
ton. 

Tons. 

Ozs. 

Ozs. 

98-00 

93-26 

-95 

^-49-72 

6-00 

37-94 

6-32 

229-00 

276-99 

1-20 

17  00 

10-58 

-62 

43-50 

13  64 

-31 

9-00 

6-76 

-75 

82-00 

40-38 

-49 

415-00 

159-19 

•38 

35-00 

1256 

•37 

398-00 

217-97 

-54 

26-00 

2913 

1-12 

15^00 

8-11 

-54 

29-00 

20-68 

-71 

*  Dollied  and  specimens. 
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Table  showing  the  Yield  from  Leases  at  Dunnsville,  other  than  those 
already  mentioned,  up  to  30th  June,  2907— continued. 


Name  and  Number  of  Lease. 


Never  Despair,  G.M.L.  732s 

Nil  Desperandum,  G.M.L.  448s  ... 

Queen  of   the   Jourdies,  G.M.L. 

499s   

Sarmatia,  G.M.L.  785s   

Shamrock,  G.M.L.  496s  

South  Boulder,  G.M.L.  487s 
Sundry  Claims 


Ore 

Gold 

Rate 

crushed. 

per  ton. 

Tons. 

Ozs. 

Ozs. 

13-00 

5-69 

-43 

1000 

4-49 

•44 

29-00 

1605 

-55 

-4-18 

29  00 

16-64 

-57 

20-00 

9-87 

•49 

485-08 

301-54 

•62 

*  Dollied  and  specimens. 
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INDEX  TO  PART  I. 


Albert  Mines  Syndicate,  Ltd. 
Amalgamated  G.Ms.,  Ltd. 
Avondale  Lease 


Balgarrie  Extended  Lease   ......  An 

Balgarrie  Lease      ...  ""  '  ■ 

Bellmont  Lease      ...          ...  "  ■  ■' 

Bendigo  and  Coolgardie  Proprietary  Co. ,  N  L  " "  i « 

Bendigo  Lease    "                         " in  11  19 

Bermondsey  Lease  ...  ^' .,f 

Big  BloAv  Lease      .  "  ■  •• 

Black  Cat  Lease  '  ■           '  ■  •• 

Blackett's  G.Ms.,  Ltd.  "  ■          •••  .S. 

Blue  Bell  Extended  Lease    .  .,2 

Blue  Bell  Lease     ...          ...  23  "25  2fi  27 

Bonnie  vale            ...  ■■      ^'^^  ^5,  26,  2/ 

Bow's  Battery      "'    9^  or 

Bow's  Leases         ...   -  -  '22279^ 

Brevier  Lease        ...  '  ■  *'"  2^27,  28 

Brilliant  Lease       ...  '  ■  "■ 

British  Lion  Lease ...  ...  ..  ft 

Broncho  Lease       ...  '"  „ 

Broncho  North  Lease  ■  ■  •••  35 

Broncho  South  Lease  '"'  "' 

Bulletin  Lease       ...  ...  •  • 

Bungarrow  Lease   ...  ...  [[[  "'  "'  "' 

Burgess  Lease        ...  ...  []  "'  "' 


Carbine  ... 

Carbinp  Lease        ...  "  "■ 

Carbine  South  Lease  ...  "  ■  '  '    It  tr 

Carney's  Success  Lease        ...  ...  '  ■  "  tr 

Caroline  Lease       ...  ...  '  '  " "  " ' '  " ' " 

Castle  Hill  Extended  Lease..  "  ■  '  ■■ 

Castle  Hill  Lease    ...  ••• 
Castle  View  East  Lease       .  '••  ^? 

Catherwood  G.Ms.,  Ltd.       ...  '"'  '  ■ 

Catherwood  Lease  ...  ...  '  ■  "29  97  9e 

Cement  Leases,  Kintore       ...  ■  ■  "■  qs  In 

Central  Exploration  Co.  of  W. A.,  Ltd  "  To 

Central  Wealth  of  Nations,  Ltd. 

Charles  Dickens  Lease        ...  '  ■ 

Condenser  King  Lease        ...  "  ■ 

Curiosity  Lease      ...  ...  .. 

Daisy  Bell  Lease  ...... 

Derry's  Own  Lease...  ...  " 

Doncaster  G.Ms.,  Ltd.  "  '■'  * 

Dunn's  Eight  Mile...  f? 

45 


Easter  Lease 
Eight  Mile 
EUinor  Lease 

Empress  of  the  Jourdies  Lease 
Emu-Broncho  Reef... 
Emu  Lease 
Enterprise  Lease  ... 

Forlorn  Hope  Lease 
Eremantle  Consols  G.M.  Co.,  N.L.  ... 
Fremantle  Extended  Lease  ... 
Eremantle  Vale  Lease 


Gem  Leases 
Gem  of  the  Vale  Lease 
General  Buller  Lease 
Gentle  Annie  Lease 
Gladstone  Extended  Lease  ... 
Gladstone  Lease 
Glenmore  Lease 
Globe  Lease 
Golden  Crest  Lease... 
Golden  Fremantle  Co.,  N.L.... 
Golden  Fremantle  Lease 
Golden  King  Lease 
Gold  Explorers,  Ltd. 
Goulbourn  Extended  Lease  ... 
Grafter  Lease 
Graham  and  party  ... 
Great  Cement  Proprietary,  Ltd. 
Great  Dyke  and  Orizaba  Cement  Claims,  Ltd. 
Great  Ju^nction  Lease 
Great  Kangaroo  Lease 
Great  Northern  Star  Lease  ... 


Hands  Across  the  Sea  Lease 
Hands  Across  the  Sea  United  Lease  . . . 
Harp  of  Erin  Lease 
Hepburn's  Cyanide  Works  ... 
Hopeful  Lease 

Inkerman  Lease 


John  Bull  East  Lease 
John  Bull  Lease 
Jourdie  Central  Lease 
Jourdie  Enterprise  Lease  ... 
Jourdie  Enterprise  South  Lease 
Jourdie  Hills 

Jourdie  Hills  Boulder  Lease 
Jourdie  Hills  G.M.  Co.,  Ltd. 
Jourdie  Lease 


Kiaora  Lease 

King  Bruce  Lease  ... 

Kinross  Lease 

Kintore  ... 

Kintore  Cement  Leases 

Kintore  North  Lease 

Kunanalling 


T^ady  Alice  Lease  ... 
Lady  Elizabeth  Lease 
Lady  Evelyn  G.M.,  Ltd 
Lady  Florence  Lease 
Last  Chance  Lease  . . . 
Life  Boat  Lease 
Little  Victoria  Lease 
Lochiel  Lease 
London  Lease 
Lone  Hand  G.Ms.,  Ltd. 
Lone  Hand  Lease  ... 


Madame  Berry  Lease 
Mary  Anne  Lease  ... 
Masterton  Lease 
Mildura  Lease 

Mt.  Burgess  Christmas  Gift  Lease 
Mt.  Burgess  G.M.,  Ltd. 
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PART  II. 

The  Black  Range  District, 
East  Murcliison  Goldfield. 


The  Black  Range  Mining  District  is  situated  in  the  East 
Murchison  Goldfield,  lying  about  half  way  between  Mt.  Magnet 
and  Lawlers.  The  present  centre  of  the  district  is  Sandstone,  a 
town  of  recent  date  which  has  during  the  last  couple  of  years 
completely  supplanted  the  original  centre  Nungarra.  Sandstone 
is  reached  by  coach  journey  of  about  100  miles  from  Mt.  Magnet, 
the  nearest  railway  station,  and  also  from  Lawlers,  the  former 
route  being  the  main  mail  line,  and  coaches  run  both  ways  three 
times  a  week. 

The  district  jfirst  came  into  prominence  in  the  beginning  of 
1903,  and  since  then  has  developed  into  an  important  field.  It 
first  gained  importance  as  an  alluvial  centre,  but  when  the 
alluvial  began  to  be  worked  out  attention  was  turned  to  reefing 
with  the  result  that  many  good  reefs  were  found,  chief  among 
them  being  those  known  as  the  "Sandstone" and  "Hacks,"  (now 
the  "Black  Range");  these  were  first  prospected  early  in  1903, 
and  since  then  have  developed  into  mines  of  considerable  im- 
portance. 

The  first  workings  were  at  what  was  originally  known  as 
the  "Patch,"  now  called  the  "Six  Mile";  a  large  amount  of 
alluvial  was  obtained  here,  and  one  or  two  quartz  reefs  were 
worked,  but  though  these  are  still  struggling  along  they  have 
not  reached  any  importance.  At  about  the  time  "The  Patch" 
was  shewing  signs  of  being  worked  out  "Hacks"  reef  and  the 
"Sandstone"  were  found  at  what  was  then  known  as  "Hacks," 
now  the  town  of  Sandstone;  another  good  alluvial  patch  was  also 
discovered  and  known  as  "Howies,"  and  several  reefs  were  also 
prospected  in  this  neighbourhood;  it  was  here  that  the  townsite 
of  Nungarra  was  afterwards  laid  out.  This  townsite  was  pro- 
claimed on  the  4th  of  December,  1903,  and  was  the  original 
centre  of  the  district;  as,  however,  mining  developments  at 
"Hacks"  progressed  a  townsite  was  proclaimed  at  that  place  on 
28th  September,  1906,  and  was  called  Sandstone.  Owing  to  the 
alluvial  being  worked  out  at  Nungarra,  and  the  reefs  there  not 
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developing  well,  Sandstone  rapidly  superseded  it  as  the  principal 
town  of  the  district,  and  is  now  a  fairly  busy  place,  while  Nun- 
garra  is,  practically  speaking,  dead. 

Another  centre  that  has  come  into  some  slight  prominence 
in  the  district  during  the  last  three  years  is  Maninga  Marley, 
this  place  is  situated  some  seventeen  miles  east-south-east  of 
Nungarra  along  the  Lawlers  Road;  there  is  no  proclaimed  town- 
site  here,  but  several  business  areas  have  been  reserved;  there 
are  two  mines  with  10-head  batteries  in  the  district,  and  several 
smaller  ones  in  the  prospecting  stage. 

Some  twelve  miles  to  the  south  west  from  Nungarra  is  what 
is  known  as  Bellchambers,  here  a  group  of  leases  have  been  taken 
up  and  a  little  work  is  being  done;  so  far,  however,  the  locality 
is  not  a  very  important  one. 

The  auriferous  area  is  a  fairly  extensive  one  and  is  somewhat 
triangular  in  shape,  having  its  apex  at  a  point  about  nine  miles 
north  of  Sandstone  and  then  opening  out  southerly  so  as  to  in- 
clude Bellchambers  and  Maninga  Marley,  and  having  here  a 
maximum  width  of  about  twenty  miles;  it  does  not  extend  tar 
south  from  either  of  these  places  and  has  a  maximum  length  ot 
about  25  miles.  The  rocks  forming  this  auriferous  area  are 
greenstones  of  the  usual  type,  and  the  belt  is  surrounded  on  all 
sides  by  extensive  areas  of  granitic  rocks  (vide  plan  herewith). 

Since  its  inception  the  Black  Range  Mining  District  has 
produced  gold  to  the  amount  of  122,334-30  fine  ozs.*  as  shown  in 
the  following  table : — 
Table  showing  the  Total  Gold  Production  from  the  Black  Range 
District  up  to  the  end  of  1907. 


Year. 


Prior  to  1897 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 

Totals 


Alluvial. 

Dollied 
and 
Specimens. 

Ore  treated. 

Gold 
therefrom. 

Fine  Ozs. 

Fine  Ozs. 

Tons. 

Fine  Ozs. 

12-15 

13-42 

41-50 

62-37 

138-00 

91-65 

38-00 

13-84 

69-76 

43-50 

122-38 

16-03 

207-78 

134-22 

489-11 

135-70 

61-61 

7,183-16 

10,989-08 

238-80 

689-65 

10,975-90 

15,765-31 

477-78 

639-81 

20,581-58 

34,302-70 

248-03 

66-47 

55,461-70 

57,633-02 

1,116-34 

1,735-08 

94,609-71 

119,482-88 

Total  Gold. 


Aver- 
age 
per 
ton. 


Fine  Ozs. 


13-42 
62-37 
91-65 
13-84 
192-14 
712-92 
11,186-39 
16,693-76 
35,420-29 
57,947-52 


122,334-30 


Fme 
Ozs. 


1-10 

1-  50 
-66 
•36 

2-  81 

3-  64 
1-53 
1-43 
1-66 
1-04 

1-26 


l^^tiTfi^il^sed  throughoiitthlTb^riletin  have  been  supplied  by  the  Statistical  Branch 
*inenguit=  of  the  Mines  Department. 
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Previous  Reports  on  the  District. — The  district  has  several 
times  been  reported  on;  first  by  myself  in  March,  1903,  and 
several  times  since  by  the  State  Mining  Engineer,  these  latter 
reports  being  in  connection  with  the  proposed  railway  from  Mt. 
Magnet.  My  first  report  has  been  published  in  the  Annual 
Report  of  the  Geological  Survey  for  the  year  1903,  and  the  State 
Mining  Engineer's  reports  have  appeared  in  the  Annual  Reports 
of  the  Department  of  Mines  for  the  years  1904  and  1906. 
Xumerous  excerpts  from  these  reports  are  made  use  of  in  the 
present  work,  but  the  full  text  of  them  should  also  be  read  in 
conjunction  with  it. 

General  Description  of  the  Cowwi?'?/.  — Generally  speaking,  the 
country  at  Black  Range  is  flat,  with  a  few  low  ridges  and  numer- 
ous more  or  less  isolated  laterite  capped  hills,  the  so-called 
"breakaways."  The  greater  part  of  the  district  is  covered  with 
loose  surface  soil  and  ironstone  rubble,  the  former  often  attaining 
a  considerable  thickness  on  the  low  lying  flats;  these  surface 
deposits  naturally  hamper  prospecting  to  a  great  extent  by  con- 
cealing all  outcrops. 

These  coverings  of  surface  soil  and  ironstone  rubble,  together 
with  the  highly  decomposed  and  weathered  state  of  the  rocks, 
render  accurate  mapping  of  the  country  a  matter  of  practical 
impossibility,  as  even  on  the  higher  ground  there  is  nearly  always 
a  thin  deposit  of  loose  ironstone  rubble  sufficient  to  conceal  the 
exact  nature  of  the  underlying  rocks. 

There  are  but  few  rock  outcrops  in  the  district,  and  these 
are  usually  so  weathered  as  to  be  almost  unrecognisable. 

The  ridges  are  usually  formed  by  the  hematite  quartz 
lodes  which  are  so  prevalent  in  the  district,  these  having  resisted 
the  weathering  action  of  the  elements  to  a  greater  degree  than 
the  enclosing  greenstones. 

Both  these  hematite  quartz  lodes  and  the  "  breakaway" 
hills  will  be  more  fully  described  later. 

General  Geology. — The  rocks  comprising  the  auriferous  belt 
are  the  usual  type  of  greenstones  (diorites,  amphibolites,  etc.), 
and  are  both  massive  and  schistose ;  the  latter  type  being  found 
only  in  close  proximity  to  the  granite,  the  greater  portion  of  the 
rocks  being  massive  or  only  slightly  foliated ;  they  are  intersected 
by  occasional  granite  dykes  and  masses  and  also  by  numerous 
small  basic  (dolerite)  dykes;  the  latter  are  not,  as  a  rule,  notice- 
able on  the  surface,  owing  to  the  fact  that  their  outcrops  are 
usually  hidden  beneath  the  recent  deposits,  and  partly  that  they 
weather  into  a  very  similar  form  to  the  enclosing  rocks.  In 
addition  to  these  acidic  and  basic  dykes  there  is  also  a  small 
area  of  volcanic  rocks  (hornblende-andesite)  occurring  near  G.M.L. 
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13b  (Chicago);  there  is  only  a  comparatively  small  area  of  this 
visible,  but  in  all  probability  there  are  other  areas  of  it  hidden 
beneath  the  recent  deposits. 

The  greenstones  are  traversed  by  numerous  hematite  quartz  I 
lodes  (locally  called  "ironstone"  or  "jasper"  bars)  which  usually 
run  in  an  east  and  west  direction,  although  a  few  run  north  and' 
south,  and  are  very  persistent;  they  appear  to  have  a  close  con- 
nection with  the  quartz  reefs  of  the  district. 

Deposits  of  laterite  (ironstone  conglomerate)  are  common 
throughout  the  district,  usually  forming  the  cappings  of  low 
hills  and  ridges. 

The  following  is  a  more  detailed  description  of  the  various 
classes  of  rocks  found  in  the  district:  — 

The  Greenstones.— Tha  so-called  greenstones  or  amphibolites 
are  hornblende  rocks,  mostly  fairly  coarse-grained  and  massive 
or  only  slightly  foliated,  except  in  close  proximity  to  the  granite 
where  a  strong  schistosity  is  developed.  Sections  of  them  when 
examined  under  the  microscope  are  seen  to  consist  essentially  of 
felspar  and  hornblende, 'the  latter  being,  as  a  rule,  a  pale  green 
variety  and  usually  predominating  over  the  felspar  which  appears 
to  be  albite;  generally  the  hornblende  is  in  large  flakes,  masses 
and  imperfectly  formed  crystals,  but  often  it  occurs  in  acicular 
aggregates  in  intimate  mixture  with  the  felspar;  ilmenite  is 
afways  present  in  considerable  quantity  and,  as  a  rule,  the  rocks 
show  considerable  alteration  and  decomposition,  and  calcite  is.' 
frequently  present  in  some  quantities.  The  hornblende  appears  to 
be  an  alteration  product  of  a  colourless  augite  which  is  still' 
present  in  some  quantity  in  the  specimens  from  the  deeper  levels,; 
and  this  will  probably  prove  to  be  the  original  essential  constitu- 
ent of  these  so-called  amphibolites  which  should,  therefore,  more 
properly  be  classed  as  metasomasized  pyroxenites. 

These  greenstones  are  usually  very  much  weathered  and 
softened  down  to  considerable  depths;  on  the  Juno  lease  a  speci- 
men taken  from  a  depth  of  about  300  feet  is  still  fairly  soft,  and 
the  constituents  are  much  altered,  chiefly  by  the  action  of  perco- 
lating surface  waters.  They  are  traversed  by  numerous  cleavage 
and  fracture  planes,  the  general  trend  of  which  is  north  and: 
south  and  east  and  west;  in  the  softer  country  within  the  upperi 
water  zone  these  cleavage  planes,  or  "heads,"  become  very  "greasy  ", 
and  the  ground  comes  away  very  readily,  and  with  the  flat  reefs 
of  the  district  heavy  timbering  and  close  mullocking  have  to  be 
resorted  to  in  order  to  keep  the  underground  workings  safe. 

Close  along  their  junction  with  the  granites,  the  greenstones 
are  highly  crushed  and  foliated,  the  foliations  running  parallel  to 
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and  dipping  away  from  the  edge  of  the  granite;  the  extent  of 
the  tohation  is  not  well-defined,  but  its  general  width  appears  to 
be  about  twenty  to  thirty  chains,  sometimes  more. 

Within  this  foliation  area  are  usually  numerous  small  irregu- 
lar granitic  dykes,  these  being  merely  offshoots  from  the  main 
p     ■  """"^^^^        t^ese  dykes  are  seen  where  the  Black 

Kange  Koad  first  comes  on  to  the  greenstone  area  at  Bellchambers. 

At  the  surface  the  greenstones  weather  into  soft  red  and 
yellow  clays  this  weathering  continuing  to  a  depth  of  well  over 
a  hundred  feet  before  they  begin  to  assume  their  natural  and 
settled  appearance;  frequently  at  the  surface  they  exhibit  a 
slight  schistosity,  this,  however,  being  merely  a  surface  featu'^e 
apparently  caused  by  pressure  due  to  expansion,  and  does  not 
extend  down  to  any  depth. 

The  Granitic  ^oc/.-,9. -Excepting  the  main  body  of  granite 
and  Its  associated  dykes,  the  only  granitic  rocks  noted  were  those 
shown  on  the  map  at  the  Bull  Oak  and  Worker  leases.  Both 
these  outcrops  are  of  comparatively  small  extent  and  their  exact 
boundaries  are  not  well-defined  owing  to  the  detrital  deposits 
which  cover  most  of  the  country  here.  Other  similar,  and 
possibly  larger  bodies,  probably  occur  in  the  district,  but  thev 
are  hidden  beneath  the  recent  deposits.  ^ 

These  granitic  rocks  are  very  much  decomposed,  and  down 
the  deepest  depth  exposed,  about  120  feet,  consist  of  a  soft 
tty  kaolin,  which  is  easily  worked  and  stands  well.  Owino-  to 
this  decomposition  it  is  impossible  to  say  what  the  ori^rinal  com- 
ponents of  the  rocks  were  but  they  (the  rocks)  are  probably  the 
same  as  the  main  granite  body.  ^ 

These  two  areas  are  undoubtedly  intrusive  into  the  ijreen- 
stones  and  are  of  earlier  date  than  the  auriferous  quartz  reefs 
which  in  one  or  two  cases  run  continuously  from  one  class  of 

the"  BuVo  If  ^^^^  on 

M..vT  M  ^^^^  adjoining  lease,  the 

Maid  Marion,  it  is  in  greenstone.  J        &         >  « 

Andesite.—Jxx^t  at  the  north  end  of  G.M.L.  13b  fChicao-o^ 
and  about  a  mile  to  the  south  of  the  Bull  Oak  is  a  small  area'o 
hornblende-andesite;  the  visible  extent  of  the  outcrop  is  abou 
or ty  chams  by  ten,  having  its  greatest  dimensions  in^a  rou'hly 
cannin?    i        ^/"^^^^^^"^      disappears  at  both  ends  beneath  a 
capping  of  ironstone  conglomerate,  which  in  turn  gives  place  to 

""^^^Z^^"  1  'IT'  -^-^  extent  may 

pos  ibly  be  cons^^^  ,j.an  is  shewn;  as  all  the  country 

to  the  south  for  some  miles  is  covered  with  extensive  recent 


to 
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deposits  it  is  quite  possible  that  there  may  be  other  areas  of  it 
hidden  beneath  them. 

The  rock  itself  is  very  close-grained,  hard  and  compact ;  it 
is  of  a  bluish  green  colour  and  breaks  with  a  somewhat  con- 
choidal  fracture.  It  appears  to  be  in  every  way  similar  to  the 
andesite  occurring  at  Cue  Hill  (Cue),  and  referred  to  by  Mr 
Woodward  in  Bulletin  No.  29  of  the  Geological  Survey.  At 
Coorang,  Some  forty  miles  south-south-west  from  Black  Range, 
a  fairly  extensive  area  of  a  similar  rock  was  noted  by  myself 
during  a  short  visit  to  that  centre  in  February,  1908. 

The  Basic  D?/^"^5.— These,  as  far  as  noted,  are  small  and  of 
later  origin  than  the  quartz  reefs  which,  in  several  instances,  they 
are  seen  to  cut  through.  As  stated  before  they  are  not  dis- 
tinguishable on  the  surface  owing  to  the  fact  that  they  weather 
into  exactly  the  same  form  as  the  enclosing  greenstones.  Several 
of  them  were  cut  in  the  underground  workings  of  the  Kohinoor 
G.M.L.  22b,  and  one  also  in  the  Oroya  Black  Bange  workings. 
These  vary  in  thickness  from  one  to  seven  feet,  and  consist  of  a 
dark  fine-grained  compact  rock  approaching  an  augite-dolerite  in 
composition. 

Dykes  of  this  description  are  fairly  common  on  the  West 
Australian  goldfields  and  have  frequently  been  described  m  the 
publications  of  this  Department. 

The  Recent  Deposits.— These  include  both  the  laterites  and 
the  detrital  deposits;  these  latter  cover  by  far  the  greater  part 
of  the  area  examined,  sometimes  to  a  considerable  depth  and 
consist  of  sands,  loams,  gravels,  etc.,  resulting  from  the  gradual 
weathering  down  of  the  underlying  rocks  and  the  laterites  by 
atmospheric  agencies. 

Laterite.— This  occurs  in  more  or  less  extensive  areas  through- 
out the  whole  district;  in  a  compact  and  coherent  state,  it  forms 
the  capping  of  low  hills  and  ridges,  and  as  the  result  of  weather- 
ino-  frequently  exhibits  vertical  cliff  faces  twenty  to  thirty  feet  in 
hetcrht,  these  being  locally  known  as  "breakaways";  m  a  detrital 
and  rubbly  state  it  is  scattered  over  large  areas,  but  in  these 
cases  it  has  been  classed  with  the  sands,  loams,  . etc.,  of  the  recent 
deposits. 

When  forming  hill  cappings  these  laterites  can  frequently 
be  seen  in  a  half-formed  state,  i.e.,  a  transition  state  between 
weathered  greenstone  and  true  laterite.  Frequently  also  when 
cappinc^  ridges  traversed  by  hematite  quartz  lodes,  they  are  so 
closely'^mixed  up  with  them  in  breaking  down  and  re-cementing 
as  to  often  have  the  appearance  of  a  broken  hematite  quartz  lode 
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four  or  five  chains  in  width.  This  breaking  down  and  re-cement- 
ing  ot  the  hematite  quartz  lodes  by  the  laterites  also  has  the 
eftect,  on  the  surface,  of  apparently  altering  the  line  of  strike  of 
them  and  often  renders  them  difficult  to  accurately  follow. 

As  to  the  origin  of  these  laterites  it  is  now  generally  ad- 
mitted that  they  are  merely  the  result  of  decomposition  in  situ  of 
the  highly  ferruginous  greenstones,  and  are  formed  by  the  gradual 
concentration  of  the  ferric  oxide  (resulting  from  such  decomposi- 
tion) by  atmospheric  agency. 

Hematite  Quartz  Lodes.—The^e  from  a  geological  point  of  view 
are  the  most  interesting  feature  of  the  Black  Range  district 
Ihey  are  specially  numerous  in  the  northern  portion  of  the  dis- 
trict mapped,  i.e.,  in  the  immediate  neighbourhood  of  Sandstone 
and  Hancocks,  where  they  have  a  general  east  and  west  trend 
and  an  almost  vertical  dip;  at  Nungarra,  and  towards  the  "Six 
Mile,  the  general  trend  of  the  majority  of  these  lodes  is  slightly 
west  of  north  and  east  of  south,  though  a  few  with  an  east  and 
west  strike  are  met  with  principally  just  to  the  north  of  Nun- 
garra  townsite. 

In  appearance  and  mode  of  occurrence  these  hematite  quartz 
lodes  are  similar  to  those  occurring  in  other  parts  of  the  Murchison 
and  other  West  Australian  goldfields,  and  which  have  frequently 
been  described  in  the  Geological  Survey  bulletins,  but  they  differ 
trom  them  in  their  relationship  to  the  quartz  reefs  of  the  district. 

As  far  as  previous  investigations  have  shewn  the  hematite 
quartz  lodes  of  the  Murchison  and  other  parts  have  been  of 
earlier  formation  than  the  associated  quartz  reefs,  which  in  many 
cases  cut  through  them,  while  in  the  Black  Range  district  they 
the  ^^*^^^^^^'^*^°^P^^^'^®^"^^  wi^h  them  or  of  later  origin,  probably 

These  lodes  are  known  locally  as  "ironstone,  or  jasper,  bars" 
and  are  as  a  rule,  less  ferruginous  than  the  general  Murchison 
type  and  consist  principally  of  much  laminated  quartz  and  red  to 
black  jasper  (ironstained  quartz),  the  darker  colours  usually  pre- 
dominating, with  occasional  thin  bands  of  hematite  and  magnetite 
Ihey  are  very  persistent  in  their  strike  and  can  often  be  followed 
across  country  for  several  miles  and  right  through  have  a  very 
marked  parallelism;  on  the  surface  they  frequently  exhibit  an 
apparent  lenticular  habit  owing  to  the  irregular  development  of 
the  banded  quartz,  but  when  these  lenses  die  out  the  line  of  them 
IS  always  marked  by  a  strong  schistosity  in  the  greenstones. 

These  hematite  quartz  lodes  are  merely  highly  altered  bands 
ot  schistose  greenstone  and  at  a  depth  will  be  found  to  lose  their 
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siliceous  or  "quartz"  nature,  and  to  pass  gradually  into  narrow 
bands  of  crushed  rock,  probably  with  small  veins  of  pyrites.  In 
all  likelihood  they  mark  old  fault  lines,  or  thrust  planes,  and  as 
such  are  probably  deep-seated.  On  the  assumption  that  they  are 
thrust  planes  they  probably  have  an  intimate  connection  with 
the  quartz  reefs  of  the  district,  and  this  probable  connection  will 
be  discussed  later  when  the  quartz  reefs  are  being  described. 

These  lodes  are,  as  a  rule,  all  more  or  less  auriferous,  but  so 
far  none  of  them  have  been  sufficiently  rich  to  pay  to  work. 

Quartz  Reefs.— As  a  general  rule  all  the  deposits  being 
worked  are  clean  quartz  reefs,  the  principal  exception  being  the 
Wirraminna,  which  is  described  later.  Most  of  these  reefs, 
especially  those  at  the  north  end  of  the  district,  have  a  north 
and  south  trend  and  dip  at  a  very  flat  angle,  usually  to  the  west. 
They  are  often  of  fair  size  and  sometimes  of  considerable  length, 
^.^7.,  the  Sandstone  (Oroya)  and  Black  Range  reefs;  they  almost 
invariably  exhibit  a  strongly  marked  lenticular  habit  and  are 
not,  as  a  rule,  characterised  by  clean  or  well-defined  walls.  I  he 
nature  of  the  quartz  itself  varies  a  good  deal,  but  it  is  mostly 
hard  and  white,  and  carries  only  a  small  amount  of  sulphides. 
In  the  oxidised  portions  of  the  Sandstone  (Oroya)  reef  the  quartz 
is  of  a  peculiar  friable  and  sugary  nature,  which  will  be  more 
fully  described  when  this  mine  is  being  dealt  with. 

At  Sandstone  and  Hancocks  the  quartz  reefs  appear  to  have 
an  intimate  connection  with  the  hematite  quartz  lodes  ("ironstone 
bars");  they  are  almost  without  exception  found  abutting  against 
the  latter  and  generally  have  their  strike  approximately  at  right 
ano-les  to  that  of  the  "bars;"  at  their  contact  with  these  they  do 
not  have  the  appearance  of  having  been  suddenly  cut  off  by  them, 
but  o-ive  the  impression  that  they  have  been  formed  at  the  same 
time''  and  are  part  of  the  same  system  of  Assuring  or  shearing 
If  it  be  assumed  that  the  hematite  quartz  lodes  mark  old  thrust 
planes,  or  main  lines  of  shearing,  caused  by  pressure,  then  the 
qukrtz  reefs  are  probably  secondary  or  induced  fissures  caused  by 
these  main  thrust  planes. 

That  main  lines  of  Assuring  do  induce  other  lines  at  right 
ano-les  has  been  proved  by  experiment  by  Daubree,  the  results  of 
such  experiments  being  described  in  Louis  and  PhilHp's  "Treatise 
on  Ore  Deposits,"  pp.  82  and  83. 

An  argument  somewhat  in  favour  of  this  theory  is  the  fact 
that  the  reefs  are  strongest  and  best  defined  nearer  but  not  at 
the  "bars,"  but  as  they  get  farther  away  they  become  smaller 
and  more  irregular  and  gradually  die  out. 
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As  the  east  and  west  "thrust  planes"  are  undoubtedly  deep- 
seated  it  is  possible,  but  not  necessarily  so,  that  the  quartz  reefs  are 
also  deep-seated.  Personally,  however,  I  am  of  opinion  that  they 
will,  as  a  rule,  not  be  found  to  live  long  once  hard-settled  country 
is  met  with. 

At  the  "Six  Mile"  the  reefs  differ  from  those  at  Sandstone 
and  Hancocks,  in  that  they  are  in  no  way  associated  with  "iron- 
stone bars,"  which  are  here  conspicuous  by  their  absence.  Here 
the  more  important  reefs  run  in  a  general  north-easterly  direction 
and  have  no  regular  dip;  they  are  mostly  of  clean  hard  white 
quartz  and  appear  to  be  normal  fissure  reefs;  some  of  them  are 
of  considerable  length,  one  line— the  Groper— being  traceable  on 
the  surface  for  about  half  a  mile;  they  are  mostly  of  fair  size,  but  as 
far  as  developments  have  gone  the  shoots  of  gold  appear  to  be 
very  short  and  to  cut  out  at  a  shallow  depth. 

Alluvial  Gold. — A  large  amount  of  alluvial,  or  more  correctly 
detrital,  gold  has  been  got  in  this  district.  The  first  "patch"  of 
any  importance  was  that  at  the  "Six  Mile;"  when  this  began  to 
be  worked  out  other  patches  were  found,  the  most  important 
being  Howie's,  Shannon's,  "Two-Mile  Hill,"  and  Hancock's.  On 
all  of  these  the  gold  appears  to  be  pretty  well  worked  out.  As  a 
general  rule  the  gold  was  got  only  a  foot  or  so  below  the  surface 
—in  many  cases  less— and  was  often  in  fair-sized  pieces,  thouoh 
nothing  very  large  was  ever  found.  It  appears  to  have  been  shed 
from  small  leaders  and  not  from  the  reefs,  as  so  far  any  of  these 
worked  near  the  patches  have  not  proved  to  carry  any  exception- 
ally rich  pockets. 

Writing  of  these  "alluvial"  patches,  Mr:  Montgomery  the 
State  Mining  Engineer,  who  saw  them  at  the  time  they  were 
being  worked,  says"^: — 

"  In  the  '  Two  Mile '  and  '  Howie's  '  patches  much  of  the  gold  was 
»  enclosed  m  cemented  brown  iron  ore,  requiring  milling  for  its  extraction 

ihis  gold  is  frequently  crystalline  and  angular,  and  has  evidently  been 

deposited  m  the  ironstone  from  solution,  not  carried  into  it  mechani- 
^  cally.  A  good  deal  of  the  gold  won  from  these  deposits  appears  there- 
■  tore  m  the  gold  returns  as  obtained  from  ore  by  milling,  not  as  alluvial 
u.m  "-T.-^^t^}^^  ^^^^^^  ^P^il'  19*^6'        principal  work  at  the 

u  Two  Mile  Hill '  was  that  of  Messrs.  Kelly  and  party  on  the  south  slope 

ot  the  hill.  They  have  done  a  large  amount  of  work  prospectino-  for 
'  deep  alluvial  ground,  and  for  reefs  below  the  alluvial.  Seven  shafts 
"  have  been  sunk  to  depths  of  from  45  to  70  feet,  and  Mr.  Kelly  informed 
'  me  that  the  drives  therefrom  would  total  over  1000  feet  in  leno-th  The 
''alluvial  ground  is  mostly  concretionary,  of  pisolitic  biwn  iron  oxide 
^  and  is  up  to  40  feet  in  depth,  below  which  is  much  weathered  o-reen- 
^  stone  country,  with  frequent  quartz  veins.    The  ironstone  is  ofteS  o-old 

bearing,  and  Mr.  Kelly  told  me  from  his  prospecting  it  he  considered 

*  Annual  Report  of  the  Department  of  Mines  for  the  year  1906,  p.80. 
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"  that  a  large  amount  of  it  would  pay  to  crush  if  he  had  a  battery  on  the 
"  ground.  Some  of  it  was  crushed  by  hand  by  the  dryblowers  and  treated 

"  in  their  shakers  It  is  impossible  to  form  a  decided 

"  opinion  as  to  the  amount  of  payable  material  available  at  this  place 
"  without  very  careful  and  extended  sampling,  but  there  seems  reason  to 
"  think  that  with  cheap  milling  facilities  on  the  spot  a  large  tonnage  of 
"  low-grade  material  might  be  successfully  treated." 

Water.  Water  is  abundant  throughout  the  district,  and  the 

supply  is  fresh.  On  the  low-lying  portions  it  is  usually  met  with 
at  a  depth  of  from  50  to  70  feet. 

Timber.— The  only  timber  available  locally  is  mulga,  and  the 
better  quality  of  this  is  rapidly  becoming  exhausted.  A  little 
gum  timber  is  obtainable  from  the  edge  of  the  lake  country  about 
forty  miles  to  the  north,  but  the  supply  of  this  is  very  limited, 
and  it  is  being  repidly  cut  out. 

As  the  country  is  very  soft  and  rotten,  and  the  reefs  are 
very  flat,  extensive  timbering  is  required  in  the  mine  workings, 
and  the  timber  trouble  is  befcoming  a  serious  item  with  the 
mining  companies.  At  the  present  time  good  gum  timber  costs 
up  to  2/6  a  foot,  and  smaller  timber  is  proportionately  as  ex- 
pensive. 

THE  MINES. 
The  following  are  brief  descriptions  of  the  principal  mines 
in  the  district: — 

NUNGARRA. 

At  Nungarra  no  work  of  any  importance  was  being 
done  at  the  time  of  my  visit;  the  Wirraminna  had  just  closed 
down,  and  no  work  was  being  done  on  this  line ;  a  little  was  be- 
ing done  at  the  "Two  Mile  Hill,"  and  there  were  one  or  two 
prospecting  parties  working,  but  no  systematic  work  was  being 
done  anywhere. 

Wirraminna  Central,  G.M.L.  I 82b. 

This  lease  is  the  property  of  the  Sandstone  Development 
Company;  owing  to  unsatisfactory  developments,  mining  opera- 
tions were  suspended  a  few  days  before  my  arrival,  and  I  was 
unable  to  inspect  the  workings.  Since  the  company  ceased 
operations  tributers  have  been  at  work  in  the  upper  levels,  and 
have  taken  out  some  very  fair  stone. 

Mr.  Montgomery  in  his  report*  in  1906,  makes  the  following 
statements  about  this  property — 


^Annual  Report  of  the  Department  of  Mines  for  tho  year  1906. 
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 The  reef  runs  nearly  north  and  south  with  an 

underlay  to  the  east  of  about  1  in  3| ;  it  averao-es 

about  nine  feet  in  width  between  the  walls ;  the  reef 

"  IS  composed  of  quartz,  often  much  broken  and  white  kaolin,  beino-  some- 
tunes  almost  entirely  quartz  and  in  other  places  a  mixture  of'' kaolin 
"and  quartz.  A  little  pink  quartz  is  found  and  is  considered  specially 
'favourable  for  gold.  Numerous  flat-lying  quartz  veins  penetrate  the 
'  lode  and  pass  into  the  walls,  but  are  stated  to  carry  gold  only  where  in 
"the  lode  channel.  The  country  is  soft  white  kaolinic  matter,  probablv 
"  a  decomposed  porphyry  dyke, 

"On  the  Wirraminna  South,  G.M.L.  183b,  the  same  lode  is  being 

^"worked;  the  lode  is  more  clayey  than  in  the  neio-lv 

bourmg  property,  but  this  feature  is  probably  merely  local  and  likely 
"  to  disappear  " 

Table  showing  the  Yield  of  the  Wirraminna  Leases. 


Year. 

Name  and  Number  of 

Ore 

Gold 

Rate 

Lease. 

crushed. 

therefrom 

per 
ton. 

Total. 


Ore 
crushed. 


Gold 
therefrom 


1904 
1905 


1905 
.906 


1907 


Wirraminna, 
33b  (737) 
Do. 
Do. 


G.M.L. 


Wirraminna  Central, 
G.M.L.  182b 
Do  

Wirraminna  South,  G. 
M.L.  183b 

Sandstone  Develop- 
ment G.M.  Co.,  G 
M.Ls.  173b,  182b, 
183b 

Total    . . 


Tons. 


50  00 
65-00 


110-00 
297-25 


Average 
rate 
per 
ton. 


Ozs. 
*21-21 


18-94 
27-90 


Ozs. 


68-75 
115-16 


•39 


Tons. 


115-00 


407-25 
50-75 


•00 


Ozs. 


68^05 


183^91 
36  ^59 


134^18 


1,253-00 


422-73 


•59 


•20 


•33 


*  Dollied  and  specimens. 

Nuiigarra,  G.M.L.  205b.    "Two  Mile  Hill." 

A  little  prospecting  work  was  being  done  on  this  property 
a  description  of  which  has  already  been  given  when  the  "alluvial'' 
deposits  were  being  described. 

In  1907,  123  tons  of  ore  from  this  lease  yielded  36-19  ozs. 
or  an  average  of  -29  ozs.  per  ton. 

SIX  MILE. 

At  the  "Six  Mile"  several  parties  were  prospecting  but 
no  great  amount  of  work  was  being  done;  the  most  systematic 
work  was  on  the  old  Groper  lease,  G.M.L.  1b,   but  this  was 
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only  being  "rooted"  near  the  surface.  One  or  two  leaders 
were  being  worked,  but  several  of  the  old  shows  on  the  larger 
reefs  had  been  abandoned,  developments  not  having  been 
satisfactory. 

Groper,  G.M.L.  1b. 

This  lease  was  originally  worked  in  the  beginning  of  1903, 
since  when  it  has  several  times  been  abandoned  and  retaken  up ; 
on  the  whole,  very  little  work  has  been  done  on  it,  as  results  are 
said  not  to  have  been  satisfactory,  the  better  values  being  stated 
to  have  cut  out  at  a  shallow  depth,  and  the  bulk  of  the  stone  is 
too  poor  to  pay  to  crush.  The  deepest  workings  are  said  to  be 
only  about  60  feet,  but  a  good  deal  of  "rooting"  has  been  done 
near  the  surface. 

Two  well-defined  parallel  lines  of  reef  run  through  the 
property  on  a  bearing  about  north-east  and  south-west,  dipping 
fairly  flat  to  the  south-east;  these  are  very  persistent  on  the 
surface,  the  main,  or  east,  reef  being  traceable  for  over  half  a  mile. 

In  the  old  workings  it  appears  to  have  averaged  two  to  three 
feet  in  thickness  and  consists  of  clean,  hard,  white  glassy  quartz. 
The  stone  carries  a  small  percentage  of  copper  (as  carbonate)  as 
well  as  a  little  zinc  blende,  these  usually  being  associated  with 
good  gold  values.  For  the  greater  part  of  its  length  this  reef  is 
in  greenstone,  but  in  the  present  workings  it  comes  in  contact 
with  a  small  granitic  dyke  which  for  a  short  distance  forms  the 
hanging  wall  of  it  and  also  for  a  short  length  completely  encloses 
it;  this  dyke  is  only  a  few  feet  in  width  and  is  not  noticeable  on 
the  surface  owing  to  the  amount  of  debris  which  covers  it. 

At  the  present  time  the  owners  are  working  the  reef  near 
the  surface  where  it  comes  into  contact  with  the  dyke  and  where 
the  values  are  said  to  be  slightly  better;  most  of  the  ore  being 
broken  consists  of  rotted  granite  with  seams  of  quartz  through 
it,  and  is  on  the  hanging  wall  of  the  reef  proper;  the  width  of 
this  varies  from  a  few  inches  to  three  feet. 


Table  showing  the  Yield  of  the  Grope?'  Lease. 


Year. 

Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
therefrom 

Rate 
per 
ton. 

Total. 

Average 
rate 
per 
ton. 

Ore 
crushed. 

Gold 
therefrom 

1902  .. 

1903  .. 

1904  .. 

1905  .. 

Groper,  G.M.L.  IB  (039) 
Do. 

Do  

Groper,  G.M.L.  179b(1b) 
Total    . . 

Tons. 
1-50 
5-50 
116-00 

Ozs. 
19-56 
4-66 
140-69 

Ozs. 
13-04 
•85 
1-21 

Tons. 

123-00 
35-25 

Ozs. 

)'64-91 
133-15 

Ozs. 

1-84 
3-78 

158-25 

298-06 

1-88 

77 

Black  Bailee  Main  Reef,  G  M  L  3b 

'the  Butchers").  '    '  "  ' 


(Foi-merly  known  as 


This  property  was  one  of  the  first  worked  in  the  district 
itt  aband^rd  '^^^^^.'r..^^-  ^  ^^e  presentlio.e 

prooertv^-n  llofi       "  ^^^"^"S'  ^^S^neer,  who  examined  the 

property  in  1906,  reports  on  it  as  follows- :— 

ilie  water  is  fresh  and  drinkable."   


ra^/.  showing  the  Yield  of  the  Black  Range  Main  Reef  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1  1903 

1904 
1905 

Black  Range  Main  Reef, 
G.M.L.  3b  ... 

Do  

Do  

Tons. 

15-00 
107-25 
10-50 

Ozs. 

21-37 
165-86 
23-70 

Ozs. 

1-42 

1-  54 

2-  26 

Total  

 ^  

132-75 

210-93 

1-59 

Eclipse,  G.M.L.  211b. 

This  lease  is  situated  about  three  miles  south-east  from  the 
Black  Range  Mam  reef,  along  the  Lawlers  Road.  The  propertv 
was  under  exemption  at  the  time  of  my  visit,  and  the  ZXtZl 
were  inaccessible.  ""c  wouungs 

There  is  a  fairly  well-defined  line  of  reef  running  through 
the  lease  on  a  bearing  slightly  north  of  west  and  south  of  east 
having  practica  ly  a  vertical  dip.  A  main  vertical  shaft  has 
been  sunk  on  this  reef  and  is  said  to  be  180  feet  in  depth  there 
1.S  said  to  be  a  strong  quartz  reef  at  the  bottom  two  feet  wide  and 
carrying  good  values.    A  few  chains  east  of  the  main  shift  fs  a 
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small  hematitequartz  loderunning  north-west  and  south-east  actoss 
the  line  of  the  reef;  good  values  may  possibly  be  met  with  at 
the  point  of  intersection  of  the  two,  but  so  far,  apparently,  no 
effort  has  been  made  to  see  if  such  exist. 

Water  level  is  about  100  feet,  and  the  supply  is  fresh;  water 
is  said  to  be  very  plentiful,  and  the  prospectors  were  unable  to 
cope  properly  with  it  with  the  limited  means  at  their  disposal. 

Writing  of  this  property  in  1906,  the  State  Mining  Engineer, 
says* : — 

There  is  a  well-defined  quartz  vein  with  smooth 
"Clean  walls,  in  weathered  greenstone  schist;  the  ^^^f  f  .^i^^!;^,^;  f^^^^ 
"  ground  stoped  has  been  about  fifteen  inches  of  quartz  ^^^  ^t  seems  to 
"Lhes  from  wall  to  wall,  but  m  the  ^^^tom  ^^Jf ^^4^;^^,^,::Tn  at 

"have  a  tendencv  to  increase;  oeeu  '^^^^^ 

"the  100  feet  le?el  for  about  200  feet,  and  has  been  stoped  for  about  85 
"feet  in  length  up  to  25  feet  from  the  surface,  where  it  becomes  rather 

4l':;Lto:^^t^^^^^  six  dwts.  per  ton.  The  ^^^^^XlfJ^t^o^^^^ 
"  shaft  should  intersect  this  one,  and  as  the  junction  has  a  fair  chance  ot 
"being  richer  than  elsewhere;  it  should  be  located  if  possible  

Table  showing  the  Yield  of  the  Eclipse  Lease. 


Year. 


Name  and  Number  of  Lease. 


1905 
1906 
1907 


Eclipse,  G.M.L.  211b 

Do  

Do  

Total  ... 


Ore 
crushed. 


Tons. 

62-75 
74-50 
184-00 


321-25 


Gold 
therefrom. 


Rate 
per  ton. 


Ozs. 

78-08 
27-88 
123-43 


229-39 


Ozs. 

1-24 
•37 
-67 


•71 


Prendergasis. 

A  couple  of  miles  north  of  the  EcUpse,  Messrs.  Prendergast 
and  party  are  prospecting  a  large  hematite  quartz  ('-jasper  )  lode. 
This  ru/s  on  a  bearing  slightly  north  of  west,  and  has  a  prac^t  - 
callv  vertical  dip;  it  is  over  a  chain  m  width  m  places,  and  out- 
crops for  half  a  mile  or  more.  At  the  spot  the  gold  was  found 
in  the  lode  it  is  very  much  broken  and  faulted,  and  seamed  with 
mall  veins  of  qua/tz;  there  is  also  an  irregular  vein  of  quartz 


runnini 


along  the  north  side  of  it. 
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An  opencufc,  ten  or  twelve  feet  in  depth,  has  been  put  across 
the  iode  and  shows  a  mixture  of  quartz  and  jasper  much  broken 
and  taulted.  The  gold  appears  to  be  principally  in  the  quartz 
and  along  or  close  to  the  cross  faults.  A  vertical  shaft  is  now 
being  sunk  with  the  object  of  cutting  the  lode  at  water  level. 

There  is  certainly  a  hugh  body  of  ore  in  this  property,  but 
remote"''''       P^^^"^«  payable  in  any  quantity  is,  I  fancy,  very 

SANDSTONE. 

At  Sandstone  all  the  more  important  work  of  the  district  is 
being  done,  and  matters  are  pretty  brisk.  The  three  big  mines 
ot  the  district  are  situated  here,  viz.,  the  Black  Range,  the  Orova 
iilack  Kange,  and  the  Sandstone  Development.  In  addition  to 
these  there  are  a  number  of  smaller  shows  working,  chief  amon- 
these  being  the  Wanderie  leases. 

Waiiderie  and  Wanderie  West,  G.M.Ls.  8b,  23b. 

The  same  line  of  reef  has  been  worked  on  both  of  these 
leases,  and  a  lot  of  work  has  been  done  on  it  above  water  level 
Ihe  deepest  workings  are  on  the  Wanderie,  the  main  shaft  being 
down  220  feet;  the  reef  has  been  opened  up  at  the  200  feet  level 
for  a  length  of  about  100  feet,  but  the  owners  were  unable  to 
preperly  cope  with  the  water  and  are  now  working  above  water 

lOA  i^"!^^^  Wanderie  lease  the  reef  has  been  opened  up  at  the 
120  feet  leve  for  a  total  length  of  well  over  400  feet;  its  average 
width  throughout  the  workings  is  stated  to  have  been  about  three 
teet,  but  It  IS  very  irregular,  varying  from  a  few  inches  up  to  as 
much  as  seven  feet,  and  occasionally  cutting  out  altogether. 

Along  the  120  feet  level  there  is  practically  no  stone,  but  it 
makes  a  few  feet  above  the  level;  this  break,  prebably  due  to  a 
strike  tault,  is  continuous  through  both  leases;  along  the  200  feet 
leveUhe  reef  is  said  to  be  fairly  streng  again  and  of  pretty  good 

The  general  trend  of  the  reef  is  slightly  south  of  west  and 
north  ot  east;  in  the  upper  levels  it  underlies  slightly  to  the 
south,  but  at  a  depth  is  practically  vertical.    It  runs  along  the 
southern  side  of  a  small  hematite  quartz  lode;  this,  on  the  surface 
has  the  usua  laminated  appearance  of  these  lodes,  but  at  a  fairly 
shallow  depth  It  turns  into  a  much  weathered  greenstone  schist 
with  occasional  small  seams  of  quartz  and  ironstone  in  it;  occasion- 
ally the  schist  IS  found  on  both  sides  of  the  reef,  but,  as  a  rule 
It  IS  only  on  the  north  side;  this  schist  with  its  accompanying^ 
quartz  and  ironstone  veins  is  said  to  carry  a  little  gold,  but  not 
suffacient  to  pay  to  work. 
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The  main  reef  is  of  clean,  white,  solid  quartz,  and  has 
probably  been  formed  along  a  fault  line  following  the  origmal  line 
of  the  hematite  quartz  lode. 

On  the  Wanderie  West,  the  workings  are  all  above  water 
level  (125  feet),  and  the  reef  is  said  to  have  averaged  about  three 
feet  in  thickness;  it  has  the  same  irregular  habit  here  as  in  the 
Wanderie,  varying  from  a  few  inches  up  to  six  and  seven  teet. 

The  water  supply  is  fresh,  and  is  said  to  be  about  3000 
gallons  per  hour;  it  comes  in  only  along  the  line  of  the  reet  and 
the  schists. 

Table  showing  the  Yield  of  the  Wanderie  Leases, 


Name  and  Number  of 
Lease. 

Ore 
crushed. 

Gold 
therefrom 

Rate 

Total. 

Average 
rate 

Year. 

per 
ton. 

Ore 
crushed. 

Gold 
therefrom 

per 
ton. 

1904  .. 

1905  .. 

1906  .. 

1907  .. 

Wanderie,  G.M.L.  8b  . . 

Do  

Do  

Do  

Tons. 

648-25 
382-00 
367-75 
622-00 

Ozs. 
1,000-06 
379-97 
348-58 
386-20 

Ozs. 
1-54 
-99 
-94 
•62 

Tons. 

2,020^00 

1,662-50 

Ozs. 
2,114-81 

Ozs. 
1-05: 

1904  .. 

1905  .. 

1906  .. 

1907  .. 

Wanderie  No.  1  West, 
G.M.L.  '23B 

Do  

Do  

Do  

159-75 

169-25 
936-50 
397-00 

94-69 

116-97 
694-17 
143-25 

•59 

•69 
•74 
•36 

1,049-08 

•63 

Total  .. 

3,682-50 

3,163-89 

•85 

Wanderie  No.  1  North,  G.M.L.  161b. 

A  good  deal  of  work  has  been  done  on  this  lease  down  to 
water  level,  but  it  was  idle  at  the  time  of  my  visit  and  could  not 
be  inspected.  A  small  north  and  south  quartz  reef  has  been 
worked;  this  is  said  to  have  been  from  ten  to  twelve  inches  in 
thickness,  and  fairly  regular.  It  is  cut  off  at  the  south  end  by 
the  Wanderie  line,  and  apparently  does  not  run  very  far  north. 
Its  dip  is  said  to  have  been  about  vertical. 

Table  showing  the  Yield  of  the  Wanderie  No.  1  North  Lease^ 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1905 
1906 
1907 

Wanderie  No.  1  North,  G.M.L.  161b 

Do  

Do  

Tons. 
149-00 
424-00 
87-00 

Ozs. 
163-55 
342-96 

34-23 

Ozs. 
1-10 
-81 
•39 

Total  

660-00 

540-74 

•82 
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.  About  a  mile  to  the  south-west  of  the  Wanderie  one  or  two 
small  quartz  leaders  have  been  and  are  being  worked.  These  are 
of  no  great  importance,  and  not  much  is  being  done  on  them. 

Black  Range  Gold  Mine,  G.M.Ls.  4b,  5b,  9b,  11b,  etc. 

''^^^  property  was  the  first  worked  at  this  end  of 

the  fie  d  ;  It  was  found  about  the  beginning  of  1903,  and  was 
originally  known  as  "  Hack's. 

A  reference  to  the  underground  plans  (Plate  I)  will  show 
the  amount  of  work  that  has  been  done  up  to  about  the  end 
01  last  year. 

The  reef  runs  almost  rlue  north  and  south,  and  dips  to  the 
west  at  an  angle  of  about  35  deg.'ees.    It  is  of  clean  solid  quariz 
but  IS  very  irregular  and  lenticular,  especially  in  the  upper  levels' 
These  lens«  range  m  thickness  up  to  seven  and  eight  feet,  but 
their  length  and  depth  are  very  variable;  when  they  out  out 
their  place^is  taken  by  a  somewhat  schistose  greenstone,  and  the 
difference  between  the  different  lenses,  both  longitudinally  and 
vertically,  ,s  as  variable  as  the  length  of  the  le.tses  themselves 
sometimes  being  only  a  few  feet  and  sometimes  up  to  as  much 
as  a  hundred  fee      The  walls  of  the  reef,  taking  it  right  thro„4 
are  not  good,  and  are  not  well-defined.    The  country  In  each  side 
of  the  reef  is  soft  and  rotten,  especially  „n  the  hanging  wall,  and 
requires  extensive  Umbering;  in  the  bottom  of  the  main  ;haft 
the  country  ,.s  a  fairly  hard  massive  greenstone,  but  for  from 
fifteen  to  twen  y  feet  on  each  side  of  the  reef  it  is  much  softer 
and  more  weathered      The  deepest  workings  are  still  in  tt 

thitghour''  "  f'^'-'y  ""'f-™ 

About  100  feet  north  of  the  main  shaft  is  a  large  hematite 
The'  Lf  '""1  ^"-t  an,l  dipping  vertically. 

The  leef  gradua  ly  dies  out  on  approaching  thi,s,  and  although  a 
lot  of  work  ha.s  been  done  to  the  north  of  the  "bar"  in  the  liorx'S 
of  picking  up  the  continuation  of  the  reef,  it  has,  .so  far,  not  met 
with  success;  a  few  small  .sean.s  of  quart,  wei-;  certainly  e 
with,  but  they  were  of  no  size  and  of  m,  in.portance;  personallv  T 
am  inclined  to  the  belief  that  no  continuation  ,>f  the  -eet^vni  be 
found  in  this  direction. 

The  values  in  the  main  reef  are  said  to  stop  ten  or  twenty 
fee  away  from  the  bar,  and  not  to  come  right  up  to  it,  though 
at  times  the  quartz  does  so;  just  before  they  stop,  howev'er  they 
are  said  to  be  a  good  deal  higher  than  the  aVeragle.  ^ 

•       f'"'  "u"^/'  consists  of  laminated  quartz  and 

ironstone,  but  gradually  changes  in  depth,  and  in  the  low" 
levels  consists  of  highly  schistose  greenstone,  with  seams  of  ir 
stone  and  a  little  quartz;  it  carries  no  appreciable  gold  values 


inm- 
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The  water  supply  of  the  mine  is  fresh,  and  is  said  to  be 
sufficient  for  all  present  requirements;  the  water  comes  in  along 
the  line  of  the  reef  and  also,  heavily,  along  the  line  of  the  '  iron- 
stone bar." 

Table  showing  the  Yield  of  the  Black  Range  Gold  Mine  Leases. 


Year. 


Name  and  Number  of 
Lease. 


Ore 
;  rushed. 


Gold 
therefrom 


Rate 
per 
ton. 


Total. 


Ore  Gold 
crushed,  therefrom 


1903 

1904 
1905 

1906 


1907 

1903 

1904 
1905 

1907 


G.M.L.  4b 


Adelaide, 
(674m) 
Do. 
Do. 


Adelaide  Leases,  G.M. 
Ls.  4b,  5b,  11b,  17b, 
•26B,  70b,  140b,  150B 
Do  

Black  Ran^'e,  G.M.L.  5b 
(676m) 
Do. 

Do  

Black  Ranye  Mining 
Co.,  N.L.,  G.M.Ls. 
4b,  5b,  9b,  &c. 


Tons. 
14-00 

2,580-00 
4,849-00 


7,990-50 
13,019-50 


637-00 


Total 


Ozs. 
131-43 

5,142-90 
7,408-82 


14,076-02 
16,179-26 


-152 -68 


1,283-66 
194-00 


Ozs. 
9-38 

1-99 
1-.53 


1-76 
1-24 


2-01 


Tons. 


7,443  00 


21,010-00 


637-00 
1.488-00 


130,578  00 


Ozs. 


12,683  15 


30,255-28 


1,630  34 
2.165-30 


46,734  07 


Average 
rate 
per 
ton. 


Ozs. 


1-70 


1-44 


2-56 
1-45 


1-52 


*  Dollied  and  specimens. 

Oroya  Black  Rauge,  G.M.Ls.  6b,  10b,  16b,  74b,  114b,  etc. 

The  reef  on  this  property  is  in  general  characteristics  similar 
to  that  in  the  Black  Range  Company's  leases,  that  is^to  say,  it  is 
a  flat  quartz  reef  with  marked  lenticular  habit  The  general 
trend  of  this  reef  is  roughly  north  and  south,  and  it  dips  at  an 
anj^le  of  about  25  degrees  to  the  west;  near  the  surface  its  dip  is 
about  45  degrees,  but  it  gets  flatter  below  the  No.  I  level.  Its 
average  thickness  can  be  said  to  be  from  three  to  four  feet, 
though  it  is  as  much  as  eight  and  ten  feet  m  places  but  this 
bulgfng  is  counteracted  by  the  fact  that  it  frequently  pinches 
out  to  a  few  inches  and  occasionally  cuts  out  altogether;  these 
breaks  are,  however,  not  of  frequent  occurrence  and  are,  as^  a  rule, 
of  no  length,  and  the  quartz  can  almost  be  said  to  be  continuous 
throughout  the  whole  of  the  workings,  though  of  course  very 
variable  in  size  and,  in  places,  a  good  deal  broken. 

At  the  south  end  of  the  workings  the  reef  is  small  and  very 
broken,  though  the  actual  end  of  it  has  not  yet  been  i-eached  ; 
approching  the  north  end  it  also  becomes  more  lenticular  and 
fn-egular,  and  splits  up  a  good  deal,  but  the  end  of  it  has  not 
nearly  been  reached  in  this  direction  yet,  as  proved  by  the  work- 
ings on  the  adjoining  company's  leases.      At  this  north  end 
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frequent  splits  go  off  into  the  foot  wall,  these  on  being  followed 
either  come  back  again  into  the  main  line  or  else  die  out;  it 
would  appear  that  the  general  line  of  the  reef  is  here  turning 
slightly  more  to  the  westward. 

Occasionally  the  reef  shews  clean  well-defined  walls,  but,  as 
a  rule,  they  are  not  good,  the  foot  wall  being,  usually,  anything 
but  well-defined,  small  quartz  veins  and  stringers  running  off 
from  it  in  all  directions  into  the  enclosing  country. 

The  quartz  in  the  bottom  level  is  mostly  hard  and  compact, 
and  of  a  slightly  bluish  tinge;  occasionally,  however,  it  exhibits 
the  friable  nature  so  characteristic  of  the  upper  levels ;  along  the 
No.  2  level  it  is  both  solid  and  friable,  whilst  above  this  it  is 
almost  entirely  of  a  friable  sugary  nature  and  crumbles  readily 
between  the  fingers;  it  was  this  that  gave  the  reef  its  original 
and  better-known  name  of  "the  Sandstone." 

As  to  the  cause  of  this  friable  nature  of  the  stone  two 
possible  origins  have  been  put  forward,  viz.,  (1)  leaching  and  (2) 
pressure.  With  regard  to  the  former  it  has  been  suggested 
that  the  original  quartz  of  the  reef  may  have  been  partly 
crystalline,  insoluble,  and   partly   hydrous,  soluble, 

under  certain  conditions,  and  that  in  the  upper  or  oxidised 
portions  the  soluble  quartz  had  been  leached  out;  this  theory 
arose  owing  to  the  fact  that  the  friable  quartz  when  closely 
examined  exhibits  its  true  crystalline  form  to  a  marked  degree. 
Samples  of  the  solid  quartz  from  No.  2  level  were  examined  and 
found  to  contain  only  a  trace  of  soluble  silica,  and  this  fact  seems 
to  explode  the  leaching  theory  and  to  leave  only  that  of  "pressure;" 
undoubtedly  great  pressure  could  be  caused  by  the  expansion  of 
the  surrounding  rocks  during  hydration,  and  it  appears  that  this 
must  be  taken  as  the  most  probable  cause  of  the  extreme  fria- 
bility of  the  quartz  in  the  upper  levels. 

There  is  no  defined  shoot  of  gold  in  the  reef,  but  the  stone 
is  not  all  of  uniform  value,  the  gold  appearing  to  occur  in  small 
irregular  patches  right  through  the  reef. 

The  country  is  massive  greenstone,  and  is  still  soft  and 
rotten  in  the  deepest  workings;  it  is  full  of  "greasy"  heads,  or 
cleavage  planes,  and  is  very  "heavy"  and  treacherous,  and  owing 
to  the  flat  dip  of  the  reef  requires  very  extensive  timbering.  As 
good  mining  timber  is  very  scarce  in  the  district  this  item  is  one 
of  the  most  serious  that  the  Company  have  at  present  to  contend 
with. 

Water  is  fresh  and  the  supply  is  plentiful,  and  is  still  coming  in 
the  bottom  level. 

A  small  basic  (dolerite)  dyke  runs  along  and  crosses  the  reef 
the  bottom  levels ;  this  is  from  one  to  seven  feet  in  thickness, 
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and  cuts  through  the  reef  without  displacement  of  any  kind.  A 
<^ood  flow  of  water  comes  in  along  the  line  of  this  dyke. 

Table  showinq  the  Yield  o  f  the  Oroifa  Black  Range  Leases. 


Name  and  Nimiber  of 
Lease. 

Ore 
crushed. 

Gold 
therefrom 

Rate 
per 
ton. 

1!)()4  .. 

1905  .. 

1906  .. 

Sandstone,   CJ.M.L.  6b 
Do. 

Do  

Tons. 
424 -75 
737-25 
■277 -.50 

Ozs. 
678-92 
915-78 
343-84 

Ozs. 
1-60 
1-24 
1-26 

1904  .. 

1904  .. 

1905  .. 
1906 

Undaunted,  G.M.L.  10b 
Undaunted  Kast,  G.M. 
•    L.  74  b 

Do. 

Do. 

198-75 

294-50 
155-00 

213-50 

217-79 
188-53 

1-07 

-74 
1-21 

1905  . . 

1906  . . 

Undaunted    East  Ex- 
tended. G.M.L.  114B 
Do. 

166;25 
109-75 

72-76 
108 -.58 

•44 
-99 

1905  .. 

1905  .. 

1906  .. 

1904  .. 

1905  .. 

1906  .. 

Golden    Gate,  G.M.L. 
149b 

Golden    Kev,  G.M.L. 
151b 

Do  

Kingoon>a,  G.M.L.  16b 
Do. 

Do  

349-50 

533-50 

1-21 -50 
4(18-00 
876 -.50 

457-33 

955-42 

•299-33 
739-22 
811-85 

1^31 

1-  79 

2-  46 

'S 

1906  .. 

1907  .. 

Oroya     Black  Range, 
Ltd.,    G.M.Ls.  6b, 
IOb,  KiB,  &c. 
Do. 

1,646-00 
19,521-00 

1,917-00 
13,059-26 

1-16 

Total  . . 

Total. 


Ore  Gold 
crushed,  therefrom 


Tons. 


1,439-50 
fcio-00 


648-25 


•276-00 
113-75 


Average 
rate 
per 
ton. 


Ozs. 


1,938-54 
46  04 


619 -8-J 


1-35 
•57 


181-34 
62  98 


1,412-75 


1,850  40 


21,167-00  14,976-26 
26,013-50  21,088-13 


1-60 


1-32 


Sandstone  Development  Co.,  G.M.Ls.  174b,  1S7b,  etc. 
This  Companv  hold  the  blocks  containing  the  deep  levels  ot 
the  Oroya  reef  as  Veil  as  blocks  farther  north  along  the  outcrop. 
At  the  present  time  work  is  being  concentrated  on  the  Juno 
lease,  where  tlie  reef  comes  into  the  property,  at  a  depth  of  about 
180  feet. 

A  <:^ood  deal  of  work  has  also  been  done  on  the  Wonoka 
lease,  where  some  good  values  were  obtained  near  the  surface: 
the  work  on  this  lease  proves  the  reef  to  have  a  total  length 
of  well  over  half  a  mile,  and  it  probably  extends  still  farther 
north  though  it  is  getting  smaller  and  more  broken  in  this 
direction. 

Where  worked  on  the  Wonoka,  the  reef  is  very  irregular 
varyincr  from  a  few  inches  to  six  feet;  in  a  winze,  from  tlie  110 
feet  to' the  180  feet  level,  it  averages  three  to  four  feet,  and 
is  said  to  carry  very  fair  values;  some  very  good  stone  has  been 
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taken  out  of  these  workings,  but  the  occurrence  of  the  gold  is 
very  patcliy.  The  reef  here  owes  its  broken  nature  a  good  deal 
to  the  presence  of  a  large  Hat  quartz  reef  which  cuts  acioss  it 
and  throws  it  about  somewhat  ;  this  reef  is  of  liard  wliite  glassy 
quartz,  and  carries  no  values. 

On  the  Juno  lease  the  reef  has  been  cut  at  a  depth  of  200 
feet:  what  work  has  been  done  on  it  here  shews  it  to  still  main- 
tain its  lenticular  habit,  sometimes  cutting  out  altogether,  and  at 
others  making  into  solid  bodies  of  quartz  up  to  six  feet  in  thick- 
ness; the  \  alues  here  are  somewhat  erratic,  but,  on  the  whole, 
the  reef  is  stated  to  be  highly  payable. 


Table  flwwing  the  Yield  of  the  Sandstone  Development  Co.'s  Lea.^es 


Year. 

Xauie  and  Number  of 
Lease. 

Ore 

Gold 

Rate 
per 
ton. 

Total. 

Averaji'e 
rate 

crushed. 

therefrom 

Ore 
crushed. 

Gold 
therefrom 

per 
ton. 

1906  .. 

1907  .. 

Wonoka,  G.M.L.  174b 
Do  

Ton.s. 

68 -.'■)(» 
16.''r(>0 

Ozs. 

36 -.35 
ir,fi-12 

Ozs. 

•.'53 
.  -95 

Tons. 

233  •.'iO 
36- 00 
226-00 

Ozs. 

192-47 
3-27 
91-19 

Ozs. 

Venus,  G.M.L. -Zrap,  .. 
Sanrlrifljfe,  G.M.L.  1,S7k 

•82 
•(»9 
■40 

Total  .. 

495-50 

286-93 

-58 

HANCOCKS. 

.\  number  of  leases  are  being  worked  here  but  mostly  only 
by  small  parties.  The  reefs  are,  as  a  rule,  all  fairly  small  and 
lenticular;  they  are,  with  one  exception— the  Kohinoor— all 
quartz  reefs,  and  have  a  general  north  and  south  trend,  dipping, 
as  a  rule,  at  a  flat  angle  to  the  east.  They  are  all  intimately 
connected  with  the  hematite  quai'tz  lodes  ("ironston(>  bai  s'')  and, 
as  before  suggested,  appeal-  to  owe  their  existence  to  tlic  i.i>>sence 
of  these.  The  gold  in  them  usually  occurs  in  iri-e-nlar  shoots, 
and  is  not,  as  a  rule,  evenly  distributed  thi'ough  the  stone.  In 
no  case  do  they  possess  well-flefined  walls  and,  as  a  rule,  they  do 
not  give  the  impression  of  being  likely  to  prove  permanent. 

C)wing  to  the  amount  of  talus  and  debris  covering  the  surface 
in  this  neighboui-hood,  prospecting  is  rendererl  difficult.  It 
appears  likely,  however,  that  other  payabh-  (to  ;i  coi  tain  depth) 
reefs  should  be  found  here,  and  also  other  bodies  similar  to  that 
now  being  worked  on  the  Kohinoor,  as  there  are,  possibly, 
numbers  of  these  Hat  lying  fissures  which  do  not  reach  the  surface; 
these,  however,  would  only  be  founfl  in  sinking  or  crosscutting 
and  in  all  probability,  accidently  as  wa.?  the  case  in  the 
Kghinopr. 
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With  the  exception  of  the  Kohinoor  no  work  has  been  done 
below  water  level  on  any  of  the  leases. 

Bull  Oak,  G.M.L.  382b. 

The  reef  on  this  property  runs  a  little  west  of  north  and 
east  of  south,  and  dips  to  the  east  at  an  angle  of  about  45  degrees. 

On  the  Bull  Oak  lease  this  reef  is  entirely  in  granite,  as 
shown  on  the  map,  but  just  outside  the  southern  boundary  of  the 
lease  it  runs  into  the  greenstone,  and  in  the  adjoining  property 
has  been  worked  in  both  classes  of  country.  It  has  been  opened 
up  to  a  depth  of  about  a  hundred  feet,  and  has  an  average  thick- 
ness of  from  20  to  30  inches ;  while  in  the  granite  it  is  fairly 
regular  in  size,  but  in  the  greenstone  it  becomes  smaller  and  more 
broken,  and  the  values  also  decrease  considerably.  Above  the 
100  feet  level  the  values  are  said  to  have  been  fairly  regular,  and 
as  can  be  seen  by  reference  to  the  returns  were  of  high  grade. 

The  country  is  soft  and  easily  worked,  and  stands  well. 


Table  showing  the  Yield  of  the  Bull  Oak  Leases. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1907 
1907 

Bull  Oak,  G.M.L.  382b   

Comrades   Leases,    G.M.Ls.  369b, 
379b,  382b 

Tons. 
725-00 
1,094-00 

Ozs. 
956-77 
930-12 

Ozs. 
1-32 
•85 

Total  

1,819-00 

1,886-89 

1-03 

Maid  Marion,  G.M.L.  383b. 

In  this  lease  which  adjoins  the  last  on  the  south  the  reef  is,  as 
stated  above,  partly  in  the  granite  and  partly  in  the  greenstone; 
in  the  granite  it  is  a  couple  of  feet  in  thickness  and  of  fairly  high 
o-rade,  but  in  the  greenstone  it  is  small,  broken  and  irregular,  and 
of  low  grade.  The  walls  of  the  reef  on  both  leases  are  not  well- 
defined  even  in  the  granite,  while  in  the  greenstone  they  are  very 
bad;  small  stringers  run  ofi'  into  both  walls  and,  in  the  green- 
stone, veins  and  masses  of  siliceous  ironstone  form  along  the  walls, 
these  being  very  hard  and  of  no  value. 

The  total  length  of  the  reef  in  both  leases  is  not  much  more 
than  five  chains,  and  it  does  not  show  any  signs  of  permanency ; 
moreover,  the  high  values  obtained  in  the  upper  levels  are  not 
likely  to  continue  down  to  any  depth. 

From  this  lease  373  tons  were  crushed  during  1907,  for  a 
return  of  492-87  ozs.,  being  af  the  rate  of  1-32  ozs.  per  ton,. 
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Lady  Ellen,  G.M.L.  139b. 

This  lease  is  situated  about  half  a  mile  south-east  of  the  Bull 
Oak.  A  small  north  and  south  quartz  reef  runs  through  the 
property,  dipping  at  an  angle  of  about  45  degrees  to  the  east. 
This  reef  has  been  worked  to  a  depth  of  about  a  hundred  feet  and 
for  a  length  of  over  two  hundred  feet ;  it  is  from  fifteen  inches  to 
two  feet  in  thickness  and  fairly  regular,  consisting  of  clean  solid 
quartz.  The  values  are  very  variable,  and  the  stone  is  to  a 
certain  extent  being  picked,  but  this  is  rendered  difficult  owing 
to  the  fact  that  the  gold  does  not  occur  in  regular  shoots.  At 
the  south  end  the  reef  is  terminated  by  a  large  east  and  west 
"ironstone  bar"  which  runs  across  country  for  some  considerable 
distance  ;  no  sign  of  it  has  been  found  south  of  this  bar. 

The  outcrop  of  the  reef  is  concealed  beneath  surface  debris, 
and  it  is  impossible  to  follow  its  northern  extension;  in  all  proba- 
bility, however,  its  tocal  length  is  not  more  than  six  or  eight 
chains,  as  at  about  this  distance  from  the  "bar"  at  the  south  end 
are  several  other  east  and  west  bars  which  would  cut  it  off  if  it 
extended  that  far. 


Table  showing  the  Yield  of  the  Lady  Ellen  Leases. 


Year. 

Xaiiie  and  Number  of 
Lease. 

Ore 
crushed. 

Rate 
per  ton. 

Total. 

Average 

Gold 
therefrom. 

Ore  crushed. 

Gold 

therefrom 

rate 
per  ton. 

190.5 

Lady  Ellen,  ft.M.L.  LSOb 
Do  

Tons. 
107-00 
112-75 

Ozs. 
208-02 
2.50-94 

Ozs. 

1-  94 

2-  22 

Tons. 

219-75 
100-00 

Ozs. 

468-96 
138-39 

Oz.s. 

1WJ6 

Lady  Ellen  Leases,  G.M. 
r^.  139b.  234b 

2-09 
1-38 

Total  .. 

319-75 

597-35 

1-83 

Freedom,  G  M.L.  337b. 

The  reef  here  runs  north  and  south,  and  dips  east  at  a  flat 
angle.  It  is  very  irregular,  both  in  size  and  values;  its  average 
thickness  is  about  two  feet,  but  it  reaches  as  much  as  four  feet; 
it  is  not  a  clean  quartz  reef,  but  consists  of  a  mixture  of  quartz 
with  crushed  and  weathered  greenstone,  there  being  occasional 
fairly  continuous  bodies  of  solid  quartz  in  it;  there  are  no  defined 
walls  to  this  reef. 

On  the  north  the  reef  ends  against  a  large  east  and  west 
ironstone  bar;  a  good  patch  of  stone  was  got  just  near  this  but 
it  was  of  no  size ;  a  similar  bar  occurs  about  eight  chains  farther 
south  .so  that  the  reef  cannot  have  a  great  length;  its  actual  out- 
crop is  not  visible,  but  its  length  is  probably  not  more  than  five 
or  six  chains,  and  it  does  not  appear  likely  to  live  to  any  great 
depth. 
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In  1907,  there  were  crushed  from  this  lease  332  tons  for  a 
yield  of  520-18  ozs.  of  gold,  being  at  the  rate  of  1-56  ozs.  per  ton. 

New  Sensation  Leases,  G.M.Ls.  365b,  366b. 

On  these  leases  a  small  but  rich  quartz  vein  has  been  worked 
to  a  depth  of  about  130  feet.  This  vein  runs  about  north-west 
and  south-east,  and  dips  steeply  west  ;  it  is  on  the  north  side  of  a 
small  ironstone  l)ai-  five  or  six  feet  thick  ;  a  small  make  of  quartz 
has  also  been  picked  up  on  the  south  side  of  this  bar  and  may,  or 
may  not,  be  the  same  vein  as  that  worked  on  the  north  side;  it 
is  certainly  much  smaller  and  poorer. 

The  vein  worked  is  from  six  to  fifteen  inches  in  thickness, 
and  the  gold  is  said  to  occur  only  over  a  length  of  about  40  feet, 
just  on  the  north  side  of  the  bar,  the  remainder  of  the  stone 
being  stated  to  be  of  no  value. 


Table  showing  the  Yield  o  f  the  New  Sensation  Leases. 


Year. 

Name  and  Nimiher  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1907 
1907 

New    Sensation,  G.M.L. 
365b 

New  fSensation  Leases,  G. 
M.Ls.  365b,  366b 

Tons. 

163-00 
126-00 

Ozs. 

380-89 
135-77 

Ozs. 

2-34 
1-08 

Total  

289-00 

51(>-66 

1.78 

Black  Range  Kohinoor  Mining  Co.,  G.M.Ls.  22b,  etc. 

Two  distinct  lines  of  reef  have  been  worked  on  this  property ; 
the  original  one  was  a  quartz  reef,  striking  north  and  south,  and 
dipping  at  a  flat  angle  to  the  east ;  this  has  been  opened  up  to  a 
depth  of  160  feet,  but  most  of  the  work  done  is  above  the  100 
feet  level ;  it  averages  from  eighteen  inches  to  two  feet  in  thick- 
ness, and  is  pretty  regular;  the  shoot  of  gold  worked  is  said  to 
have  been  only  about  40  feet  in  length ;  in  the  deepest  workings 
(160  feet)  the  stone  is  from  two  to  two  and  a  half  feet  in  thick- 
ness, but  is  said  not  to  carry  very  good  values.  This  reef  at  its 
south  end  abuts  against  a  large  ironstone  bar  running  about  east 
and  west;  its  northern  extension  cannot  be  followed  very  far  on 
the  surface,  but  it  probably  does  not  extend  far,  as  there  is 
another  large  bar  six  or  eight  chains  farther  on  in  this  direction, 
which  would  cut  it  off  if  it  reached  so  far. 

The  vein  at  present  being  worked  is  also  roughly  north  and 
south  in  its  strike,  but  dips  to  the  west,  also  at  a  very  fiat  angle. 
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It  does  not  outcrop,  but  runs  into  the  main  reef  at  about  30  feet 
from  the  surface.  The  shoot  of  gold  is  said  to  be  about  80  feet 
in  length,  and  at  first  follows  down  alongside  the  south  ironstone 
bar,  but  at  a  depth  of  90  feet  or  so  it  turns  and  pitches  away 
north-west.  The  values  in  this  shoot  are  much  better  than  tliose 
found  in  the  main  reef;  the  width  of  the  stone  varies  from  a  fcnv 
inches  up  to  five  feet,  probably  averaging  between  two  and  three 
feet.  This  vein  is  not  a  solid  quartz  reef  but  consists  of  a  mix- 
ture of  altered  greenstone  and  quartz,  often  with  good  si/od 
bodies  of  solid  quartz;  tliere  are  no  defined  walls  to  the  oi-e  bodv, 
the  width  of  the  crushing  stone  being  rlecided  only  l)y  assay 
values. 

The  vein  appears  to  ha\  e  been  merely  a  small  fissure  through 
the  country  along  which  gold  and  silica-bearing  solution  have 
had  access,  and  have  impregnated  the  softened  country  on  eithei- 
side,  the  quartz  masses  marking  points  whei-e  the  fissure  has 
widened.  These  quartz  masses  are,  as  a  rule,  of  mucli  lower 
grade  than  the  balance  of  the  ore  body. 

The  country  is  a  massive  greenstone,  very  soft  and  weathered 
down  to  about  150  feet  ;  in  the  bottom  of  the  water  shaft  (170 
feet)  it  is  fairly  hard  and  compact. 

Several  small  basic  dykes  were  cut  in  the  workings  on  this 
property ;  these  appeal-  to  run  about  east  and  west,  and  are 
from  two  to  ten  feet  in  thickness;  they  cut  light  across  the  reefs 
but  do  no  harm  and  are  of  no  importance. 


Table  showiwj  the  Yield  of  the  Black  Range  Kohinoor  Mining  Co.^ft 

Leases. 


Name  an<l  N'iiiii)>fr  of 

Rate 
[)cr  ton. 

Total. 

Avei'a£rf 

rate 
per  ton. 

War. 

Ore 
cnishcfl. 

flol.l 
thiMffn.in. 

Ore  rni.shefl. 

(ioUi  thei-cfroui. 

)♦; 

M 
J:") 
)« 

r, 

.S<;(  ljti.:,  (l.M.L.  :iOOii  .. 
Kohinoor.  Ci.M.L.  22f!.. 

Do  

Do  

Bl;u.k  Range  Kohinoor 
Mining  Co.,  (i.M.Ls. 
22ii,  'i'WB,  290b,  etc. 

Ton.s. 

"\H-m 

11 4  ■.->() 
]!IS-2r, 

0/.S. 
'  '•2.S-47 
i)98-(i0 

Ozs. 
■s:! 

5  04 

Tons. 

7ii-2-()0 

Osts. 

*:!.7r, 
l,709-8'7 

'2 '24 

ToUl  .. 

1,093-25 

2,836-01 

2-59 

*   Dollieil  and  specimens. 


Kohinoor  North,  G.M.L.  330b. 

A  good-sized  but  somewhat  irregular  quartz  reef  runs  through 
this  lease,  on  a  bearing  slightly  west  of  north  and  south  of  east, 
dipping  at  a  fiat  angle  to  the  east.  This  reef  has  been  opened  up 
to  a  depth  of  100  feet  and  for  a  length  of  about  200  feet;  it  is  of 
hard  white  quartz  and  averages  from  two  to  three  feet  in  thick- 
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ness,  but  is  very  irregular,  merely  being  a  thread  in  some  places, 
and  in  others  bulging  out  to  as  much  as  six  feet. 

Very  little  stoping  has  been  done  and  most  of  the  develop- 
ment work  was  carried  out  by  a  company  holding  an  option  over  the 
property;  this  option  was  thrown  up,  and  at  the  present  time 
little  or  nothing  is  being  done  on  the  reef. 

Taken  right  through  the  stone  is  said  to  be  very  low  grade, 
but  occasionally  small  patches  of  richer  ore  occur,  these,  however, 
are  very  small  and  very  irregular. 

Near  the  surface  the  reef  is  entirely  in  greenstone  country 
but  in  the  lower  levels  it  is  partly  in  granite,  this  being  part  of 
the  Bull  Oak  area  which  is  dipping  in  this  direction  {i.e.  westerly). 

A  yield  of  13-38  ozs.  of  gold  was  obtained  from  the  crushing 
of  78  tons  of  ore  from  this  lease  in  1907,  being  at  the  rate  of 
•17  ozs.  per  ton. 

Iheamlaiid,  G.M  L.  381b. 

On  this  lease  a  good  deal  of  work  has  been  done  above  water 
level  on  a  small  quartz  leader  running  north  and  south,  and 
dipping  very  flat  to  the  east.  This  leader  is  running  at  right 
angles  to  a  large  ironstone  bar  which  crosses  it  at  its  southern 
end;  it  is  only  a  few  inches  in  thickness  and  apparently  of  no 
great  length.  Some  very  good  stone  is  said  to  have  been  taken 
out  of  it. 

A  crushing  of  43-50  tons  in  1907  yielded  244*37  ozs.  of  gold, 
which  was  at  the  rate  of  5-62  ozs.  to  the  ton. 

Squib,  G.M.L.  121b. 

A  fairly  rich  quartz  leader,  which  runs  north-west  and 
south-east  and  dips  to  the  east,  has  been  worked  on  this  lease, 
a  good  deal  having  been  done  on  it  above  water  level.  The 
vein  is  in  soft  decomposed  greenstone,  and  is  only  a  few  inches 
in  thickness. 


Table  showing  the  Yield  of  the  Squib  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Ra,te 
per  ton. 

1905 
1906 
1907 

Squib,  G.ML.  121b 

Do  

Do  

Tons. 

74-00 
50-25 
274-00 

Ozs. 

68-90 
35-62 
422-27 

Ozs. 

-93 
•71 
1-61 

Total  

398-25 

526-79 

1-32 
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Abundance  and  Late  Seddon,  G.M.L.  49b,  286b. 

The  same  reef  is  being  worked  on  both  these  properties,  and 
a  good  deal  has  been  done  on  it  above  water  level  (114  feet). 

The  reef  runs  about  north  and  south,  and  dips  at  a  flat 
angle  to  the  east;  it  is  of  hard  white  quartz,  and  very  lenticular; 
near  the  surface  it  is  very  small,  but  it  gets  larger  in  depth  and 
along  the  100  feet  level  is  up  to  three  feet  in  width  in  places. 
The  reef  has  been  proved  for  a  length  of  over  five  chains,  but  is 
not  very  well-defined,  the  quartz  occurring  in  irregular  bunches 
or  lenses,  the  larger  makes  being  said  to  be  very  poor. 

The  shoots  of  gold  are  small  and  irregular,  and  the  stone 
has  to  be  to  a  certain  extent  picked,  as  a  large  portion  of  it  is 
too  poor  to  crush. 

The  country  is  soft  decomposed  greenstone,  and  the  water 
level  is  about  114  feet,  the  supply  being  fresh. 


Table  showing  the  Yield  of  the  Abundance  and  Late  Seddon  Leases. 


Year. 

Name  and  Numher  of 
Lease. 

Gold 
thei-efroni. 

Rate 
per  ton. 

Total. 

Average 

Ore 
cmshed. 

Ore  crushed. 

'goW  therefrom 

rate 
per  ton. 

1905 
1906 

1907  .. 

Abximlance,  G.M.L.  49b 

Do  

Do  

Tons. 
1.57-2.5 
5400 
141 -.50 

Ozs. 
134-84 
34-23 
80 -.37 

Ozs. 
-85 
-63 
-57 

Tons. 

Ozs. 

Ozs. 

1906  .. 

Late    Seddon,  G.M.L. 
286b 

.58-00 

38-45 

-66 

352-75 

249-44 

•70 

1907  .. 

Do  

64-.50 

6:3 -.58 

-98 

122 -.50 

49-25 
40-75 

102-03 

1904 

. . 

Fingall,  G.M.L.  19b  .. 

Do  

12  00 
37-25 

14-02 
20-96 

1-17 
•56 

•83 

1904  .. 

Fingall  and  Abundance 
G.M.Ls,  19b,  49b 

34-98 
29-64 

Total    . . 

565-25 

41609 

•73 

Worker,  G.M.L.  378b. 

The  main  vein  worked  on  this  lease  occurs  within  a  small 
area  of  granite  as  shown  on  the  map;  it  runs  slightly  west  of 
north  and  east  of  south,  and  dips  to  the  east  at  an  angle  of  about 
25  degrees.  It  has  been  worked  to  water  level  (120  feet)  and 
for  a  length  of  300  feet,  the  greater  part  of  this  block  havino- 
been  stoped  out.  ^ 

The  vein  is  of  clean  solid  quartz,  and  is  from  six  to  eight 
inches  in  thickness,  and  very  regular. 

The  country  is  a  much  decomposed  and  kaolinised  granite, 
and  is  very  soft,  and  stands  well,  thus  enabling  a  small  vein  to  be 
worked  with  satisfactory  results. 
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The  gold  is  stated  to  be  very  regular  right  along  the  vein 
which  appears  to  have  cut  out  at  the  south  end,  but  is  still  going 
strongly  north. 

At  the  north  end  of  the  lease  are  a  couple  of  small  quartz 
reefs,  about  a  chain  apart,  running  north-west  and  south-east, 
and  dipping  flat  to  the  east ;  the  move  westerly  of  these  is  along 
the  junction  of  the  granite  and  the  greenstone,  while  the  other  is 
entirely  in  the  greenstone.  These  reefs  only  outcrop  over  a 
length  Of  a  couple  of  chains,  and  appear  to  be  very  lenticular. 
They  are  said  to  be  low  grade,  and  no  work  of  any  importance 
has  been  done  on  them. 

A  good  supply  of  fresh  water  was  struck  in  the  main  work- 
ings in  this  lease  at  a  depth  of  about  120  feet. 


7\ihle  showing  the  Yield  of  the  Worker  Lease. 


Rate 

Total. 

Average 

Year. 

Name  an<l  Nmnliei'  of 
Ijeaso. 

Ore 
crushed. 

Gold 
therefrom. 

per 
ton. 

Ore  crushed. 

Gold  therefrom. 

rate 
per  ton. 

1904 
190H 

Wclcoiil 

1).). 

',  (i.M.L.  47i!  . . 

Tons. 
78  ••2.'-) 
104  •25 

Ozs. 
102-97 
105-94 

Ozs. 

Tons. 

]82-.^0 

O/s. 

208-91 

Ozs. 
1-14 

1904 
IflOf) 
1906 

1907     . . 
1907 

Worker,  (i.M.I..  IHii    .  . 

Do  

Do  

Worker  Leases,  fl.M.Ls. 

18b,  47ti 
Worker,    G.M.L.  ;i78B 

(ISn,  47n) 

24-25 
228-25 
194-75 

;!l  i:; 
25:;  14 
212-;!G 

rii 

1  09 

417-25 
l.WOO 

:3.48-00 

496-93 
116-.18 

.505-81 

1-12 
1  -45 

Total  .. 

1,134-75 

1,328  03 

1-17 

Chicago,  G.M.L.  13b. 

The  reef  on  this  property  was  one  of  the  fii  st  prospected  in 
the  district,  but  it  has  only  been  worked  at  irregular  intervals 
since  then.  No  work  was  being  done  on  it  at  the  time  of  my 
visit,  and  the  workings  were  inaccessible. 

There  are  two  shafts  on  the  lease  apparently  to  a  depth  of 
about  100.  feet.  The  reef  is  of  hard  solid  quartz,  and  is  from  two 
to  four  feet  in  thickness;  it  appears  to  be  fairly  regular  in  size 
and  can  be  followed  on  the  surface  for  about  ten  chains.  It  runs 
about  north  and  south,  and  dips  at  a  pretty  flat  angle  to  the  east ; 
on  the  north  it  ends  abruptly  against  a  large  east  and  west  "iron- 
stone bar,"  and  no  sign  of  it  has  been  found  north  of  this. 

The  stone  is  stated  to  be  on  the  whole  very  low  grade  with 
occasional  good  p^itches  in  it. 
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Table  showing  the  Yield  of  the  Chicago  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

(iold 
therefrom. 

Rate 
per  ton. 

1903 
1904 

Chicago,  G  M.L.  13b  (690) 
Do  

Tons. 

•50 
22-50 

Ozs. 

•85 
8-96 

Ozs. 

1-70 
-40 

Total  ... 

2300 

y  HI 

•43 

Table  shoiving  the  Yield  from  Leases  at  Nungarva  (and  Hancocks ), 
other  than  those  alread//  mentioned,  up  to  31st  December,  1907. 


Name  and  Number  of  Lease. 

Ore 

Gold 

1  Rate 

crushed. 

1  therefrom. 

per  ton. 

Tons. 

Ozs. 

1  Ozs. 

Albion,  G.M  L.  450b   

5-50 

51-74 

9-40 

Bright  Beauty,  G.M  L  38b 
Bullion,  G.M.L.  468b   

21-75 

23-54 

1-08 

17-00 

5  61 

•33 

Catherine  L.,  G.M.L.  50b 

17-00 

1-83 

-11 

Diver,  G.M.L.  432b   

30-00 

22-12 

•74 

Dream,  G.M.L.  56b 

55-25 

278-46 

5-00 

Eclipse,  G.M.L.  58b   

96-75 

57  18 

-59 

Eureka,  G.M.L.  36b  (742) 

46  00 

76-75 

1-67 

Evangeline,  G.M.L  157b...  .... 

17  00 

11-14 

•65 

GeraldtoniH,  2b  (640) 

42-00 

125  09 

2-98 

Golden  Acre,  G.M.L.  55b 

337  50 

*161-76 

Golden  Acre,  G.M.L.  263b 

27-75 

22-35 

-80 

Golden  Ball  E.Ktended, G.M.L.  364b 

38  00 

44-00 

1-16 

Good  Hope,  G.M.L.  102b  \.. 

28-50 

21-59 

•la 

1  0 

Hatter,  G.M  L.  186b   

24-50 

95-86 

3-50 

Hill  End,  G.M.L.  142b   

14-75 

6  26 

•36 

Jewel,  G.M  L.  103b   

3-50 

•24 

Lady  Jackson,  G.M  L.  51b 

46-75 

18-53 

•40 

Little  Nell,  G.M.L.  126b  

19-00 

15-85 

•32 

Lord  William,  G.M.L.  80b 

27-00 

11  19 

•41 

Missing  Link,  G.M.L.  285b 

239  50 

382  57 

1-60 

Mulgarrie,  G.M.L.  29b   

24-75 

3-45 

•14 

Muriel  Chapman,  G.M  L.  46b 
Phfenix,  G.M.L.  218h   

104  00 

51  47 

•49 

80-50 

15  64 

•19 

Poseidon,  G.M.L  397b   

30  00 

119  31 

3  98 

Queen  of  the  Range,»  G.M.L.  35b 

(741)   

194-00 

67-05 

•34 

Tekoa,  G.M.L.  166b 

14-50 

15-41 

1-06 

Wanganui,  G.M.L.  64b  ... 

1 10-95 

Welcome,  G  M.L.  395b  

31  00 

6-57 

"■^1 

Sundry  Claims 

1,348-65 

^1,950  30 

*Include8  25-94 ozs.  of  alluvial.  ^  tDollied  and  specimens.      jlncludes  4G.(j7  ozs.  alluvial 
and  027 "02  ozs.  dollied  and  specimens.  ' 
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Table  showing  the  Yield  from  Leases  at  Sandstone^  other  than  those 
already  mentioned^  up  to  81st  December,  1907. 


Name  and  Number  of  Lease. 


Aruncourfc,  G.M.L.  298b... 
Ballarat,  G.M.L  44b 
Bilbic,  G.M.L.  687 
Cardigan,  G.M.L.  95b  ... 
Dulgite,  G.M.L.  24b 
Eileen,  G.M.L  325b 
Erinjerry,  G.M.L.  215b  ... 
Floater,  G.M.L.  83b 
Floater,  G.M.L.  233b  ... 
Great  Surprise,  G.M.L.  391b 
Horseshoe,  G.M.L.  45b  ... 
Joimble,  G.M.L.  14b 
Just  in  Time,  G.M.L.  12b 
Karridale,  G.M.L.  194b  ... 
Lady  Maude,  G.M.L.  293b 
Redmond,  G.M.L.  217b  ... 
Reindeer,  G.M.L.  101b  ... 
Reindeer,  G.M.L.  195b  ... 
Wanderie  No.  2  East,  G.M.L.  7 
Wild  Dog,  G.M.L.  111b  ... 
Sundry  Claims 


Ore 

Gold 

Rate 

crushed. 

therefrom. 

per  ton. 

Tons. 

Ozs. 

Ozs. 

43  00 

71-30 

1-66 

7-75 

9-14 

1-18 

46-97 

245-67 

5-23 

18816 

199-36 

1-06 

250-00 

328-89 

1-31 

41-00 

13-59 

33 

14-50 

5-37 

•37 

112-50 

262-19 

2-33 

51-25 

36-14 

•70 

*5  68 

202-75 

238-85 

1-18 

94-50 

86-45 

•9t 

42-50 

34-59 

•81 

27-25 

10-95 

•40 

2300 

15-67 

•68 

34-75 

18-61 

•53 

58-00 

68-68 

1-18 

26-25 

12  92 

-49 

7-50 

-48 

-06 

8-00 

5-34 

•67 

177-50 

106-34 

•60 

*Dollied  and  specmiens. 

BEL.LCHAMBERS. 

The  centre  known  as  Bellchambers  is  situated  about  ten 
miles  south-west  from  Nungarra  townsite,  and  is  on  the  western 
edge  of  the  greenstone  belt.  The  country  here  is  fairly  hilly, 
and  the  rocks  on  the  surface  have  a  much  less  weathered 
appearance  than  is  the  case  at  Black  Range;  they  consist  of 
fairly  fine-grained  greenstones,  slightly  crushed  and  foliated, 
especially  near  the  granite,  where  a  strong  schistosity  is  set  up  in 
them  parallel  to  ihe  junction  of  the  two  classes  of  country.  A 
few  small  granitic  dykes  run  through  the  greenstones,  these  being 
merely  offshoots  from  the  main  body  farther  westward. 

A  small  group  of  leases  has  been  pegged  out,  but  no  work  of 
any  importance  is  being  done  at  the  present  time.  The  leases 
are  situated  about  three  miles  south-south-east  from  the  Range 
View  Hotel,  which  is  ten  miles  from  Nungarra  along  the  Mt. 
Magnet  road. 
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At  the  present  time  the  nearest  crushing  plant  is  the  Black 
Range  State  Battery,  twelve  to  thirteen  miles  distant,  and  all 
stone  crushed  has  to  be  carted  there,  which  considerably  adds  to 
the  expense. 

In  addition  to  the  main  group  of  leases  one  or  two  other 
shows  have  been  prospected,  but  without  very  satisfactory  results. 

About  a  mile  or  so  east  of  the  Range  View  Hotel  a  little 
work  has  been  done  on  a  large  copper-bearing  quartz  reef;  this 
is  in  schistose  greenstone  country  and  runs  about  north  and 
south  :  it  outcrops  for  six  or  eight  chains,  and  appears  to  average 
from  two  to  four  feet  in  thickness.  The  reef  is  of  hard  white 
quartz  and  carries  occasional  small  pockets  of  carbonate  copper 
ore. 

One  or  two  pot  holes  have  been  put  down  on  these  ore 
patches  but  results  were  not  satisfactory,  the  ore  being  poor  and 
only  in  very  small  quantity.  The  amount  of  ore  present  in  the 
surface  stone  is  not  sufficient  to  render  it  of  any  value  at  the 
present  time,  and  there  does  not  appear  to  be  any  likelihood  of 
its  improving  in  depth. 

Royal  Flush,  G.M.L.  329b. 

This  lease  is  situated  about  two  and  a  half  miles  south-south- 
east from  the  Range  View  Hotel.  Very  little  work  has  been 
done  on  it,  the  deepest  workings  being  about  50  or  60  feet.  The 
surface  is  mostly  covered  with  recent  deposits  and  debris,  and  no 
defined  outcrops  are  visible. 

A  fair-sized  fairly  continuous  belt  of  schist  runs  north-north- 
easterly through  the  lease,  dipping  steeply  to  the  east;  small 
irregular  veins  and  lenses  of  quai  tz  occur  in  this  belt  and  a  little 
work  has  been  done  on  one  or  two  of  these;  so  far  work  has  not 
exposed  anything  defined  in  the  way  of  an  ore  body,  values  being 
very  erratic  and  confined  to  the  quartz  bodies  which  are  equally 
erratic.  The  schist  itself  does  not  carry  an  appreciable  amount 
of  gold. 

From  this  lease  in  1907,  153-50  tons  were  crushed  which 
yielded  210-85  ozs  of  j^old,  or  an  average  of  1-37  ozs.  to  the  ton. 

Range  View  Leases,  G.M.Ls.  265b,  268b. 

These  leases  are  situated  about  a  mile  north-east  of  the 
preceding  one.  Not  very  much  work  has  been  done  on  them, 
and  at  the  time  of  my  visit  they  were  idle. 

A  well-defined  belt  of  schist  half  a  chain  or  so  in  width  runs 
about  north-west  and  south-east  through  the  leases,  dipping 
steeply  to  the  north-east.  Cutting  slightly  across  this  are 
numerous  small  veins  of  (juai-tz,  some  of  which  carry  very  good 
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values.  The  whole  of  the  schist  is  said  to  carry  a  little  gold,  but 
apparently  most  of  the  work  has  been  on  the  (|uartz  veins. 

MANINGA  MAKLEY. 

This  centre  is  situated  15  miles  in  a  direct  line  from 
Nungarra  on  a  lioaring  about  east-sou tli-east.  The  distance  by 
road,  however,  is  about  18  miles.  The  country  between  the  two 
places  is  mostly  tiat,  and  covered  with  a  considerable  thickness  of 
recent  deposits,  the  underlying  rocks  being  greenstone. 

Maninga  Marley  is  situated  in  the  extreme  south-east  corner 
of  tlie  Black  Range  auriferous  area,  as  shown  (m  the  accompany- 
ing map,  the  granite  being  only  a  mile  ur  so  distant  both  south 
and  east. 

The  general  as])ect  of  the  country  here  is  Hat,  but  there  are 
one  or  two  low  ridges  over  which  the  rocks  outcroi).  These  are 
massive  and  slightly  foliated  greenstones  similar  to  those  at 
Nungarra  and  Sandstone.  They  are  not  so  decomposed  and 
weathered,  however,  and  become  fairly  hard  and  settled  at  a  depth 
of  about  150  feet. 

There  is  an  abundance  of  fresh  water  in  the  district,  but 
timber  is  fairly  scarce. 

At  tlie  time  of  my  visit  only  two  mines  of  any  importance 
were  working,  viz.,  tlu  ■  1  biA  ilal.  and  the  Maninga  Marley.  Both 
these  properties  are  e(inipp(d  witli  10-liead  batteries,  and  the 
Maninga  Marley  crushes  for  tlic  i)ublic. 

There  were  one  or  two  otlier  shows  being  prospected  in  the 
neighbourhood,  but  no  work  of  any  importance  was  being  done 
on  them. 

Maninga  Marley  Leases,  G.M.Ls.  5:3b,  77b,  IUOb. 

Tlie  reef  on  this  pioi-erty  strikes  about  10  degrees  north  of 
west  and  dips  steeply  to  the  north.  The  (puirtz  is  not  continuous 
throughout  the  workings,  but  occurs  in  a  series  of  lenses  varyhig 
consi(lerably  in  length  and  thickness.  In  the  present  workings 
three  of  these  lenses  have  been  oi)ened  up.  The  middle  and 
largest  (me  is  said  to  have  been  about  80  feet  in  length  at  its 
longest  part,  the  100  feet  level,  and  to  have  had  a  maximum 
width  of  about  six  feet.  The  other  two  lenses  are  said  to  have 
each  been  about  30  feet  in  length,  and  to  have  reached  about 
three  feet  in  maximum  thickness.  The  average  thickness  of  the 
quartz  right  through  the  stopes  is  said  to  have  been  about  two 
and  a  half  feet. 

These  quart/  lenses  all  pitch  to  the  eastward  at  an  angle  of 
about  45  degi  ecs,  and  are  not  continuous  in  depth.  Along  the 
200  feet  level  there  was  at  the  time  of  my  visit  about  35  feet  of 
quartz  two  to  three  feet  wide  which  was  said  to  be  the  downward 
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continuation  of  tlie  main  or  middle  lens,  the  other  two  having 
cut  out  before  this  level  was  reached.  Along  the  100  feet  level 
the  distance  between  these  three  lenses  was  small,  but  both  west- 
ward and  eastward  beyond  them  for  a  considerable  distance  no 
stone  has  been  encountered.  The  200  feet  level  is  about  300  feet 
in  length,  and,  as  above  stated,  only  about  35  feet  of  this  near 
the  middle  is  in  stone.  The  values  along  this  bottom  make  of 
stone  are  stated  to  be  much  lower  than  along  the  100  feet  level. 

The  lenses  occur  along  a  well-defined  fissure,  and  have  on 
the  foobvall  side  a  band  of  highly-altered  greenstone  schist,  the 
exact  width  of  which  has  not  been  proved.  The  hanging  wall  is 
formed  of  massive  to  slightly-foliated  greenstone,  which  in  the 
bottom  level  is  very  hard  and  compact.  This  wall  is  irregidar 
and  not  well  defined,  but  the  footwall  right  through  is  \'ery  clean 
and  regular.  The  pinches  in  the  (piartz  are  due  to  irregularities 
in  the  hanging  wall. 

Along  the  bottom  level  the  line  of  the  lenses  is  marked  by  a 
seam  of  calcite  half  an  inch  or  so  in  width.  This  runs  in  a  very 
true  line,  and  extends  the  full  length  of  the  drive. 

It  appears  that  the  more  likely  way  of  finding  new  ore 
bodies  on  this  property  is  by  driving  rather  than  sinking  and 
preferably  along,  say  the  100  feet  level,  where  the  country  is  still 
soft. 

The  footwall  belt  of  schist  can  be  followed  on  the  surface  for 
some  distance  through  this  and  the  adjoining  jn-operties,  and 
occasionally  has  small  makes  of  (juartz  associated  with  it.  These 
as  far  as  tried  have  not  proved  of  any  great  value. 


The  water  supply  from  the  mine  workings  is  fresh, 
said  to  be  only  just  sufficient  for  present  requirements. 
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Table  showing  the  Yield  of  the  Maninga 

Marley 

Leases 

Year. 

Name  and  Number  of 

Ore 

Gold 

Rate 

Total. 

Averaye 
rate 
per 
ton. 

Lease. 

crushed. 

therefrom 

per 
ton. 

Ore 
crushed. 

Gold 
therefrom 

19(J4  .. 
1905  .. 

Maninga  Marley,  G.M. 
L.  53b 

Do  

Tons. 
80-25 

142 -50 

Ozs. 
115-98 

158-94 

Ozs. 
1-44 

1-11 

Tons. 

Ozs. 

Ozs. 

vm  .. 
1907  .. 

Manin<ra  Marley  f,eases, 
G.M.Ls.    53b,  77b, 
100b 

Do  

1,094-83 
3,577- 00 

1,708-82 

3,860-97 

1-04 
1-08 

-222-75 

•274  92 

1-23 

5,271-83 

5,6-29-79 

1-07 

Total  .. 

5,494-58 

5,904-71 
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Daphne,  G.M.L.  <S03b. 

On  this  lease,  situated  about  thirty  chains  farther  east,  a 
little  work  has  been  done  on  a  small  lens  of  (quartz,  which  is 
probably  on  the  contirnuition  of  the  Marley  line.  This  has  been 
sunk  on  to  a  depth  of  90  odd  feet,  and  driven  along  for  about  20 
feet.  It  is  from  two  to  two  and  a-half  feet  in  thickness,  but  its 
gold  contents  are  said  to  be  very  low. 

Other  makes  of  stone  probably  occur  between  this  and  the 
Marley,  l)ut  as  most  of  the  surface  is  covered  with  recent  deposits 
their  outcrops  are  not  visible,  and  no  effort  has  been  made  so  far 
to  try  to  locate  them  below  the  surface. 

Havilah  Leases,  G.M.L.  203b,  243b,  etc. 

On  this  property  tliere  ap})ear  to  be  two  ({uartz  j-eefs  each 
striking  about  east  and  west,  and  one  dipping  to  the  nortli  and 
the  other  to  tlie  south. 

Only  one  of  these  outcrops,  viz.,  the  one  dipi)ing  north,  the 
other  running  into  it  about  20  feet  from  the  surface.  Prospect- 
ing was  originally  carried  out  on  the  outcropping  reef,  and  at  a 
depth  of  about  20  feet  the  southerly  reef  was  met  with,  and  as 
the  values  were  fairly  high  the  work  was  continued  on  it. 

This  vein  is  very  Hat,  being  almost  horizontal  in  places,  and 
has  been  i)retty  well  worked  out  in  the  Havilah  Company's 
ground,  but  is  still  being  worked  (m  the  adjoining  property,  the 
Maninga  Marley  North.  It  does  not  appear  to  have  a  very  long- 
life  before  it  here  however. 

In  thickness  this  vein  ^  aried  considerably,  but  is  said  to 
have  an  average  width  of  ab(jut  18  inches.  It  is  ill-defined,  and 
has  no  regular  walls.  When  it  comes  in  contact  with  the  main, 
or  northerly,  reef  it  appears  to  turn  over  and  run  with  it,  the 
shoot  of  good  stone  at  the  same  time  pitching  away  pretty  Mat 
to  the  westward.  The  system  of  fissuring  is,  however,  very 
broken,  and  the  (piartz  bodies  very  irregular,  so  that  it  is  very 
difficult  to  say  exactly  what  the  relationship  of  the  two  veins  is, 
but  it  appears  to  me  that  they  are  two  separate  fissures  and  not 
a  saddle  reef,  as  is  the  local  belief. 

The  })resent  main  workings  are  on  the  northerly  reef,  and 
are  down  to  a  vertical  depth  of  210  feet.  A  reference  to  the 
plan  herewith  will  show  the  amount  of  work  done  up  to  October 
last.  In  these  workings  the  stone  has  been  very  erratic  in  parts, 
but  on  the  wliole  is  said  to  have  averaged  from  18  inches  to  two 
feet  in  thickness. 

The  country  in  the  deeper  workings  is  very  hard,  except  just 
along  the  line  of  the  reef  where  it  is  fairly  soft,  and  consists  of  a 
somewhat  crushed  and  foliated  greenstone. 


BULLETIN   NO  31   PART  2  PLATE  m 


99 


In  the  deeper  workings  close  to  the  main  shaft  the  values  in 
the  reef  are  very  low,  the  payable  shoot  dipping  away  fairly  fiat 
to  the  west.  Along  the  bottom  level  there  is  said  to  be  a  blank 
of  OA  er  100  feet  before  the  shoot  is  reached,  and  even  within  it 
the  values  are  not  at  all  consistent. 

^  Tlie  water  supply  is  fresh,  and  although  not  too  plentiful,  is 
sufficient  for  all  present  requirements. 


Table  showing  the  Yield  of  the  Havilali  Leases. 


Year. 

Name  and  Number  of 
Lease. 

I  Ore 
crushed. 

Gold 
therefrom 

Rate 
per 
ton. 

Total. 

Average 
rate 
per 
ton. 

Ore 
crushed. 

Gold 
therefrom 

1905  .. 

1906  .. 

1907  .. 

1907  .. 
1907  .. 

Havilah,  G.M.L.  203b.. 

Do  

Do  

Havilah   Leases,  G.M. 
Ls.  20SB,  243b,  249b, 
&c. 

Havilah  G.M.  Co.,N.L., 
G.M.Ls.  203b,  243b, 
249b,  &c. 

Total  ., 

Tons. 
27 '75 
299-75 
1,180-00 

Ozs. 
42-33 
1,028-67 
1,244-74 

Ozs. 
1-52 
3-43 
1-05 

Tons. 

1,507-50 
2,-240  OO 

3,680-00 

Ozs. 

2,315-74 
2,432-48 

3,315-87 

Ozs. 

1-54 
1-08 

•9(J 

7,427-50 

8.064  09 
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Table  showing  the  Yield  of  the  Maninga  Marley  North  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1906 

1907 

Maninga    Marley  North, 
G.M.L.  67b 

Do  

Tons 

114-00 
7.38-50 

Ozs. 

436-25 
1,066-93 

Ozs. 

3-83 
1-44 

Total  ... 

8o2-50 

1,503-18 

1-70 

►Some  five  miles  to  the  north-west  of  Maninga  Marley  a  little 
prospecting  has  been  done,  but  so  far  nothing  of  any  importance 
has  been  discovered. 


The  country  here  consists  of  low  greenstone  ridges  tr-aversed 
by  numerous  good-sized  "  ironstone  bars,"  these  trending  as  a 
rule  about  north-east  and  south-west.  Quartz  reefs  are  plentiful, 
but  they  are  mostly  small  and  of  no  length,  the  country  being  to() 
broken  and  the  "  bars  "  too  numerous  to  permit  of  reefs  of  any 
great  length  occurring,  especially  as  the  prevailing  strike  of  the 
reefs  is  almost  at  right  angles  to  that  of  the  "bars." 


100 


SeVeral  large-sized  quartz  blows  occur  associated  with  these 
"bars,"  but  they  appear  to  be  of  no  vakie. 

Nearly  all  the  work  that  has  been  done  in  the  locality  has 
been  on  small  (puirtz  leaders,  and  these  have  so  far  not  proved  of 
any  sensational  value. 

I  see  no  reason  why  payable  reefs  similar  to  thosc^  worked  at 
"Hancock's  '  should  not  be  found  here,  l)ut  1  do  not  think  any- 
thing of  a  very  large  or  very  permanent  nature  is  likely  to  be 
met  with. 

Table  showing  the  Yield  frum  Leases  at  Maninga  Marlei/,  other 
than  those  alrcaihi  inoitioned,  up  to  31st  December,  1907. 


Name  and  Number  of  Lease. 


Agnes,  G.M.L.  341b 
Another  Shot,  G.M  L.  69 
Crown,  G.M.L.  -2101$ 
Kurrajong,  G.M.L.  33r)B  . 
May  king,  G.M.L.  1  18b  . 
May  King,  G.M.L.  2G7b  . 
Sundrv  Claims 


Ore 
crushed. 

Gold 
therefrom. 

1  Rate 
per  ton. 

Tons. 

Ozs. 

Ozs. 

141-00 

60-90 

-43 

6-25 

702 

1  12 

11-00 

21-46 

1-95 

62-25 

56-10 

•90 

22-25 

18-23 

-82 

81-00 

32-12 

•40 

267-00 

132-06 

•79 

BIKKIGKIN. 

After  leaving  Sandstone  the  road  to  Birrigrin  which  lies  38 
miles  north-north-east,  passes  over  about  eight  miles  of  green- 
stone country.  For  the  first  three  or  four  miles  this  is  mostly 
flat  and  covered  with  extensive  recent  deposits,  but  beyond  this 
it  becomes  more  hilly,  and  the  rocks  outcrop  again  hi  a  more 
unweathered  state.  Hematite  cpuirtz  lodes  are  plentiful  about 
here,  and  mostly  run  on  a  bearing  between  north  and  north-west. 
Tliey  are  of  fair  size  and  appear  to  be  fairly  persistent.  Numerous 
quartz  reefs  (3ccur  both  associated  with  the  hematite  lodes  and 
independently,  some  of  them  being  of  considerable  size.  A 
little  gold  is  reported  as  havhig  been  obtahied  here,  and  there  is 
no  reason  why  payable  reefs  should  not  be  found. 

After  leaving  the  greenstones  the  road  passes  on  to  granite 
country  just  l)efore  reaching  the  "  18-mile"  well,  nine  miles  from 
Sandstone.  This  continues  unbrokenly  to  a  pohit  about  14  miles 
from  Birrigrin;  where  another  belt  of  greenstone  makes  its 
appearance.  This  granite  area  is  flat  and  covered  with  a  con- 
siderable thickness  of  loose  sandy  soil.  The  only  rock  outcrop  is 
at  Walkenjerrie,  where  there  is  a  large  weathered  granite 
"'breakaway  ; "  both  easterly  and  westerly  this  granite  country 
appears  to  open  out  into  very  extensive  areas. 
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The  greenstone  belt  entered  on  at  a  point  14  miles  from 
Birrigrin  has  a  width  of  eight  or  nine  miles,  and  extends  north 
and  south  for  some  distance,  its  exact  limits  in  this  flirection 
being  unknown.  It  is  hilly,  and  the  rocks  are  mostly  sliglitly 
foliated  greenstones  traversed  by  a  few  good-sized  heiiiatite 
quartz  lodes.  The  country  is  similar  to  that  lying  just  north  of 
Sandstone,  and  as  it  appears  to  be  of  considerable  extent  it  should 
be  well  woi'thy  of  attention.  Beyond  this  belt  again  is  another 
patch  of  granite,  which  extends  right  to  Birrigrin  where  more 
greenstone  makes  its  appearance,  the  majority  of  the  leases  \wiv 
being  close  to  the  junction  of  the  two  classes  of  country. 

This  belt  of  greenstone  in  which  the  Birrigrin  leas(\s  are 
situated  is  probably  of  considerable  extent,  but  the  greater  part 
of  it  is  covered  by  recent  deposits  to  such  an  extent  as  to  render 
it  almost  useless  for  prospecting  purposes.  Tt  includes  tlie 
centres  of  Mcmtague  and  Prominent  Hills,  but  its  extension 
beyond  these  is  not  known  nor  ar-e  its  north  anrl  south 
extensi<ms. 

At  Birrigrin  are  a  few  low  ridges  extending  only  a  few  miles 
in  length  and  a  mile  or  so  in  width.  Over  tliis  area  the  green- 
stones outcrop,  and  it  is  witliin  it  that  the  mining  leases  are 
situated. 

These  greenstones  are  slightly  foliated,  and  are  traversed  by 
a  jiumber  of  small  granitic  dykes,  these  being  apparently  off- 
shoots from  the  main  body  farther  west.  Just  along  their 
junction  with  the  main  granite  mass  the  greenstones  are  much 
crushed  and  foliated,  the  lines  of  foliation  being  parallel  to  the 
junction,'  but  this  only  extends  over  a  width  of  a  few  chains. 

The  whole  of  the  gi-anite  area  is  covered  with  a  considerable 
thickness  of  looser  sandy  soil,  the  only  (mtcrops  being  just  along 
th(^  junction  and  a  mile  or-  so  south-east  fr-om  the  townsite  whei-e 
there  are  a  few  low  hills. 

The  greenstones  are  mostly  covered  with  ironstone  and 
quartz  rubble,  which  hide  a  great  portion  of  the  surface  detail. 

Then;  is  a  fair--sized  deposit  of  latei'ite  about  half  a  luile  or 
so  north  of  tlie  townsite,  forming  the  capping  of  a  low- 
ridge. 

The  granitic  dykes  as  a  I'ule  run  i-oughly  parall(>l  to  the  edoo 
of  tlie  main  body,  about  north-west  and  south-east.  They  are 
generally  small,  and  as  a  r-ule  not  very  contiimous  in  length. 
They  ai-e  most  numer-ous  towards  the  south  end  of  the  leases,  'and 
are  found  chiefly  within  a  distance  of  20  chains  from  the  main 
body.  They  appear  to  be  of  (earlier  origin  than  the  quartz  reefs 
which  fact  adds  to  the  belief  that  they  are  merely  ofi  shoots  from 
the  mam  mass  and  not  a  later  intrusion. 
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Quartz  reefs  are  fairly  numerous,  but  are  in  no  cases  large  or 
of  any  great  length,  and  they  are  as  a  rule  of  marked  lenticular 
habit.  They  are  frequently  found  along  the  junction  of  the 
granite  and  greenstone  and  alongside  the  gi  anite  dykes  in  the 
greenstones,  being  in  these  cases  very  irregular  and  without  much 
chance  of  permanency. 

The  oreneral  trend  of  all  the  reefs  worked  is  between  north- 
west  and  north,  and  their  dip  is  as  a  rule  almost  vertical.  So  far 
most  of  them  have  been  at  no  great  distance  from  the  granite,  as 
can  be  seen  by  reference  to  the  plan  herewith. 

No  great  amount  of  work  has  been  done  on  any  of  these 
reefs,  and  only  two  or  three  of  them  have  been  worked  below 
water  level.  At  the  present  time  mining  operations  are  very 
quiet,  and  very  little  stone  is  being  raised,  the  principal  properties 
being  under  exemption. 

Water  is  plentiful  throughout  the  district,  and  is  invariably 
fresh.    It  is  usually  met  with  at  a  depth  of  from  50  to  60  feet. 

Timber  is  fairly  plentiful  at  present,  b\it  the  supply  is 
limited,  and  consists  almost  entirely  of  mulga.  A  little  gum 
timber  is  procurable  towards  Lake  Mason,  eight  to  ten  miles 
south,  but  this  is  being  rapidly  cut  out,  chiefly  for  the  require- 
ments of  the  Sandstone  mines. 

There  is  a  subsidised  five-head  battery  at  Birrigrin  which 
crushes  for  the  public. 

The  following  is  a  brief  description  of  such  of  the  mines  in 
the  district  as  were  working  at  the  time  of  my  visit : — 

Hawthorn  (Birrigrin  Grold  Mines),  G.M.L.  109b. 

Two  lines  of  reef  have  been  opened  up  on  this  property, 
which  are  roughly  parallel  and  run  on  a  bearing  a  little  north  of 
north-west.    Their  dip  is  practically  vertical. 

They  are  both  lenticular  quartz  reefs,  and  vary  considerably 
in  size,  especially  the  east  reef.  This  has  been  opened  up  to  a 
depth  of  140  feet  and  for  a  length  of  about  250  feet.  Its  average 
thickness  throughout  is  probably  nearly  three  feet,  but  it  appears 
to  be  increasing  in  size,  in  depth  being  nearly  five  feet  along  the 
bottom  level.  For  part  of  its  length  this  reef  is  -alongside  a 
granitic  dyke  and  is  here  specially  irregular,  cutting  out  altogether 
for  some  distance.  The  quartz  is  hard,  white,  and  glassy,  and 
carries  a  small  percentage  of  copper.  It  is  stated  to  be  pretty 
low  grade  taking  it  right  through. 

The  west  reef  has  been  worked  to  a  depth  of  160  feet  and 
opened  up  for  a  total  length  of  150  feet,  There  is  only  one  lens 
of  stone  in  these  workings,  and  this  has  a  total  length  of  about 
120  feet,  having  cut  out  in  both  ends  of  the  workings.  The 
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average  thickness  of  this  body  of  stone  is  about  two  feet,  and  it 
does  not  appear  to  be  improving  in  depth.  The  stone  is  similar 
in  appearance  to  that  in  the  east  reef,  but  is  stated  to  carry  mucli 
better  vahies.  Like  the  east  reef  this  one  is  also  for  part  of  its 
length  alongside  a  granitic  dyke  and  is  very  irregular. 

The  country  consists  of  foliated  greenstone,  very  soft  and 
rotten  near  the  surface,  l)ut  getting  hard  und  settletl  in  the 
bottom  workings. 

Table  showing  the  Yield  of  the  Hawthorn  Leases. 


Yeur      ^'^ame  and  Number  of 
Lease. 


Ore 

Gold 

crushed. 

therefrom 

Rate 
per 
ton. 


Total. 


Ore 


Gold 


ci-ushed.  therefn 


Averag-e 
j  rate 
I  per 
ton. 


190.5 
1906 
1907 
190:1 


1     Tons.    I      Ozs.      I  Ozs 
Hawthorn,  G.M.L.  109b  {      .SfU  fjO  |      439 -Ob  1-24 


Do, 
Do. 

lone,  G.M.L.  130b 


87(5  00  1,073-83 
i      324 -iSO  500-36 


1 

l-.')4 


Tons 


I,.');").'') -00 
24 -OO 


Ozs. 


2,01 3  •2.'-) 
20  83 


1,579  00  2,034  08 


Ozs. 


1-29 
•87 


1-28 


Stranger,  G.M.L.  113b. 

A  little  work  was  being  done  on  this  lease  on  a  small  body 
ot  quartz  which  is  apparently  a  continuation  of  the  east  reef  on 
the  Hawthor-n,  and  is  said  to  be  of  no  great  value. 

Table  showing  the  Yield  of  the  Stranger  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1905 
1906 

1907 

Stranger,  G.M.L.  113b  ... 

Do  

Do  

Tons. 

38-50 
319-00 
18-50 

Ozs. 

36-93 
387-83 
26-59 

Ozs. 

-96 
1-21 
1-44 

Total  ... 

376-00 

451-35 

1-20 

Pelerin,  G.M.L.  128b. 

The  reef  here  worked  r-uns  about  i.o»-th  and  south,  and  has 
an  almost  vertical  dij),  the  actual  underlie  l)eing  2  feet  in  100  feet 
to  the  west.  It  has  been  worked  to  a  depth  of  135  feet  and  for 
a  total  length  of  over  200  feet,  most  of  the  work  having  been 
done  at  and  above  the  85  f(^et  h.vel.  The  reef  is  of  solid  quartz 
trom  18  inches  to  two  feet  in  average  thickness,  its  greatest  width 
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being  about  three  feet.  It  carries  a  small  percentage  of  copper. 
At  the  south  end  of  the  workings  at  the  135  feet  level  it  is  very 
small  and  broken,  being  here  in  contact  with  a  fair-sized  granite 
dyke.  The  shoot  of  gold  is  stated  to  be  about  200  feet  in  length, 
and  over  this  distance  the  values  are  said  to  be  very  good, 
especially  down  to  the  85  feet  level ;  below  this  they  get  some- 
what poorer. 

Except  where  it  comes  in  contact  with  the  granite  dyke  the 
reef  is  in  slightly-foliated  greenstone,  which  is  veiy  hard  in  the 
bottom  workings. 

There  is  a  good  supply  of  fresh  water  in  the  workings,  its 
level  being  about  65  feet. 

About  four  chains  north  of  the  main  wor-kings  a  little  work 
has  been  done  on  the  same  reef  above  water  level.  The  stone  is 
stated  to  be  smaller  here  and  of  rather  low  value. 


Table  shoiving  the  Yield  of  the  Pelerin  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1905 
1906 

1907 

Pelerin,  G.M.L.  128b 

Do  

Do  

Tons. 
226  00 

549  00 
239-75 

Ozs. 

635-92 
1,666-57 
384-60 

Ozs. 

2-  83 

3-  03 
1-60 

Total  

1,014-75 

2,687*09 

2*65 

Reply,  G.M.L.  133b  (Battery  Lease). 

The  workings  on  this  lease  were  not  accessible  at  the  time 
of  my  visit,  owing  to  the  water  being  up.  The  reef  runs  about 
north-west  and  south-east,  and  is  along  the  eastern  side  of  a 
granite  dyke.  It  is  stated  to  be  as  much  as  three  feet  in  width 
fn  places,  but  very  irregular  and  of  very  little  value.  Where 
seen  near  the  surface  the  stone  was  about  two  feet  in  average 
thickness  and  very  broken. 

There  is  a  plentiful  supply  of  fresh  water  at  a  depth  of  about 
50  feet. 

The  five-head  subsidised  battery  is  situated  on  this  lease, 
and  draws  its  water  supply  from  the  old  workings. 
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Table  showing  the  Yield  of  the  Reply  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

CO  S  £ 

Reply,  G.M.L.  133b  

Do  

Do  

Tons. 

55-  50 
23-50 

56-  50 

Ozs. 
21-95 
12-89 
12-58 

Ozs. 
•39 
-54 
•22 

Total  

135-50 

47-42 

•35 

Two  small  parallel  quartz  leaders  have  been  worked  on  this 
lease,  one  to  water  level  (50  feet)  aiid  the  other  to  about  40  feet. 
These  are  merely  two  short  lenses  of  quartz  in  slightly  laminated 
greenstone,  and  are  of  small  size  and  will  probably  not  live  to  any 
great  depth.  They  run  about  north  and  south  and  have  a  prac- 
tically vertical  dip. 

The  more  easterly  vein,  which  has  had  the  more  work  floiie 
on  it,  is  from  six  to  twelve  inches  in  aver-aoe  thickjiess,  beino- 
stated  to  be  slightly  larger  at  water  level.  The  second  vein  is 
about  six  inches  in  thickness  as  far-  as  opened  uj)  at  present. 
\^ery  little  work  has  been  done  on  either  of  them. 

The  country  is  foliated  greenstone,  and  is  fairly  hard  rio-ht 
to  the  surface.  ^ 

Table  showing  the  Yield  of  the  Belfast  Leases 


Year. 

Name  and  Numl)er  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1906 
1907 

Belfast,  G.M.L.  IG.Sh  .. 
Do  

Tons. 

88-00 
52  00 

Ozs. 

120^31 
64-98 

Ozs. 

1-37 
1-24 

Total  

140-00 

185-29 

1-32 

Wheal  Ellen,  G.M.L.  168b. 


The  main  shaft  on  this  lease  is  down  to  a  depth  alxnit  160 
feet,  but  very  little  \voi-k  has  Ikmmi  done. 

A  well  defined  quai-tz  reef  two  U)  thi-ee  feet  in  thickness 
runs  through  the  lease  in  a  north  and  south  directio,.  dinpino- 
about  vertically.  Whei-e  th(>  main  workings  are  situated  this 
reef  cuts  across  and  faults  a  small  "ironstone  bar"  i-unnino- 
about  north-west  and  south-east.  The  displacement  in  the  "  bai- 
is  about  15  feet,  the  part  on  the  western  side  of  the  reef  heimr 
thrown  to  the  north.  * 
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This  "bar"  near  the  surface  is  from  12  to  18  inches  in 
thickness,  and  consists  of  the  usual  laminated  ironstone  and 
quartz,  but  below  water  it  turns  into  a  belt  of  crushed  green- 
stone six  to  eight  inches  in  width  with  a  seam  of  solid  pyrites 
half  an  inch  in  thickness  running  along  the  middle  of  it. 

At  the  two  points  where  the  reef  and  the  "bar"  come  in 
contact  very  rich  pockets  of  stone  occurred,  most  of  which  was 
specimen  stone.  The  better  of  those  two  pockets  was  on  the  east 
side  of  the  reef,  the  other  one  being  much  smaller  and  poorer. 
This  main  pocket,  or  shoot,  was  only  a  couple  of  feet  in  length, 
and  did  not  extend  much  below  water  level,  being  particularly 
rich  neai-  tlie  surface.  The  gold  is  said  to  have  gone  only  a  few 
inches  into  the  reef,  being  right  on  the  contact  of  it  with  the  bar  ; 
a  few  feet  away  from  it  the  stone  is  no  good  at  all. 

The  present  owners  of  the  property  have  sunk  a  main  shaft 
160  feet  and  a  crosscut  into  the  reef  at  this  depth.  The  line  of 
the  "  bar  "  has  been  picked  up,  and  a  rise  was  put  up  to  connect 
with  the  old  workings.  This  showed  the  shoot  of  gold  to  have 
cut  out  completely,  probably  just  below  the  water  level. 

The  main  reef  at  this  bottom  level  is  a  nice  body  of  solid 
quai-tz  two  to  thi-ee  feet  in  thickness,  but  unfortunately  it  carries 
no  values.  The  line  of  the  "bar"  is  marked  here  by  a  seam  of 
crushed  rock  six  inches  or  so  in  width  carrying  a  solid  vein  of 
pyrites  half  an  inch  in  thickness. 

The  country  is  slightly  foliated  greenstone,  and  gets  very 
hard  and  tight  at  about  80  feet. 

A  little  alluvial  gold  has  been  obtained  in  a  small  gully  at 
the  north  end  of  this  lease.  The  gold  appears  to  have  been  shed 
from  a  small  leader  rather  than  from  the  rich  shoot  worked  on 
the  lease. 


2\(hle  showing  the  Yield  of  the  Wheal  Ellen  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
tMerefrom. 

Rate 
per  ton. 

1905 
1906 

Wheal  Ellen,  G.M.L.  168b 
Do  

Tons. 

39-50 
161-50 

Ozs. 

*456-88 
11,753-96 

Ozs. 

11-56 
10-86 

Total  

201-00 

2,210-84 

11-00 

^Includes  196-43  ozs.  dollied  and  specimens.     flncludes  r,90-(i0  ozs.  dollied  and  specimens. 


In  addition  to  the  above  leases  several  small  parties  were 
prospecting  in  the  district,  but  no  work  of  any  importance  was 
being  done  by  them. 
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Table  slioicing  the  Yield  from  Leases  at  Birrigrin,  other  than  those 
already  mentioned,  up  to  31st  December,  1907. 


Name  and  Number  of  Lease. 


Collendina,  G.M.L.  160b... 
Excellent,  G.M.L.  394b  ... 
Golden  Spur,  G.M.L.  129b 
Grace  Darling,  G.M.L.  104b 
Great  Aurora,  G.M.L.  319b 
Independence,  G.M.L  296b 
Po.ssil)le,  G.M.L  192b 
Possible,  G.M.L.  429b 
Red  Castle,  G.M.L.  159b 
Sebastopol  Xorth,  G.M.L  471b 
Woodleys,  G.M.L.  279b  ... 
.Sundrv  Claims 


Ore 

Gold 

Rate 

crushed. 

1 

therefrom. 

per  ton. 

Tons. 



Ozs. 

Ozs. 

105-50 

63-31 

-60 

17-00 

4-93 

•29 

352-00 

147  01 

•42 

1  OQ-oO 
lyjij  'jyj 

1-30 

59-50 

2314 

•39 

32-50 

14-12 

•43 

33-00 

19-75 

•60 

111-50 

173-70 

1-56 

135-50 

316-31  i 

2^33 

4-50 

26-33  ! 

5-85 

160-20 

126-02  ! 

•79 

!  139-50 

83-52 

-60 

MOIVTAGUE. 

This  centre  is  situated  eight  to  ten  miles  north  of  Birricrin 
The  only  leases^on  M  any  work  of  any  importance  was  beinc: 
done  were  the  Caledonian  and  the  New  Year's  Gift.  One  or  two 
parties  were  prospecting  on  the  old  leases  farther  nor-th,  but  no 
systematic  work  was  being  done  on  any  of  them. 

The  country  is  mostly  flat,  and  the  greater  part  of  it  is 
covered  to  a  considerable  depth  with  recent  deposits  thusrende  ' 
ing  prospecting  difficult,  as  all  reef  outcrops  are  hidden  TheL 
J^^c^posits    are    very   extensive   between  Birrigrin  and 

The  underlying  rocks  are  greenstone,  and  the  belt  is 
apparently  a  continuation  of  the  Birrigrin  one. 

The  water  level  on  the  low-lying  country  is  very  shallow 
being  only  about  30  feet,  and  the^>rospectorJare  cZit'^^^^^ 
handicapped  (m  this  account.  '^ludaoij, 

At  the  present  time  most  of  the  stone  raised  is  brouoht  into 
Birngrin  to  be  crushed,  as  there  is  only  a  small  Treniaine  mil  at 
Morgue,  and  this  cannot  deal  satisfactorily  with  any  but  sm^l 

New  Year's  (iift,  G.M.L.  167b. 

A  small  quartz  r-eef  has  been  worked  here  which  strikes  about 
north  and  south  and  dips  steeply  to  the  west.    It  has  been 
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worked  for  a  length  of  60  feet  or  so  near  the  surface.  It  is  very 
irregular  and  appears  to  have  cut  out  at  both  ends,  being  merely 
a  single  lens  of  (|uart/  occurring  in  slightly  laminated  greenstone. 
Its  greatest  thickness  is  about  two  feet,  but  its  average  is  con- 
sidtn-ably  less  than  this. 

The  owners  have  a  vertical  shaft  down  about  90  feet,  and 
are  crosscutting  to  meet  the  reef  at  this  depth.  The  chances  of 
a  payable  body  Of  stone  being  found  appears  to  me,  h(nvever,  to 
be  veiy  remot(\ 

Th(^  coinitry  is  foliated  greenstone,  and  is  very  soft  and 
rotten  as  far-  as  wor-ked. 

Watei-  level  is  about  30  feet,  and  the  supply  is  fresh. 


Table  showing  the  Yield  of  the  New  Year's  Gift  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

Gold 
therefrom. 

Rate 
per  ton. 

1905 
1906 

Now  Year's  Gift,  G.M.L. 
167b 

Do  

Tons. 

i-2-r)0 

9-00 

Ozs. 

77-13 
6-26 

Ozs. 

1-81 
•69 

Total  

51-50 

88-39 

1-62 

Caledonian,  G.M.L.  185b. 

This  lease  was  being  worked  in  a  fairly  systematic  way  at 
the  time  of  my  visit,  and  developments  were  very  pi-omising. 

The  reef  runs  north  and  south,  and  dips  steeply  to  the  west. 
It  has  been  opened  up  for  a  length  of  800  f(H^t  down  to  water 
level,  and  practically  all  the  stone  for  this  length  has  been  stoped 
out  •'  it  appears  to  be  cutting  out  at  the  south  end,  but  is  still 
o-oino-  strong  to  the  north.  The  quartz  is  very  broken  and  irregular 
down  to  water,  but  will  probably  become  better  defined  at  a 
dei)th  Its  average  width  is  about  2^  feet,  but  it  varies  from  as 
much  as  three  feet  down  to  a  few  inches.  It  is  very  rubbly  and 
much  ironstained,  and  below  watei^  will  probably  carry  a  large 
percentage  of  j)yi'ites. 

Values  are  said  to  be  fairly  regular  over  the  whole  length, 
and  to  be  slightly  better  along  water  level. 

The  country  is  vt^ry  soft  weathered  grcH^nstone,  and  the 
surface  is  covered  with  a  considerable  thickness  of  recent  deposits, 
so  that  the  outcrop  of  the  reef  cannot  be  followed. 


109 


Water  level  is  about  30  feet,  and  the  supply  is  fresh. 

The  owners  have  erected  a  boiler  and  pump,  ;ind  nvv  now 
sinking  a  main  vertical  shaft  which  they  intend  cat  rving  down  to 
120  feet,  and  then  croscutting  at  the  100  feet  to"  i)ick  ui)  the 
reef. 

Table  showing/  the  Yield  of  the  Caledonian  Lease. 


Year. 

Name  and  Number  of  Lease. 

Ore 
crushed. 

1  Gold 
therefrom. 

Rate 
per  ton. 

1905 

1906 
1907 

Caledonian,    G.M.L.  1(S5h 

Do.  ...   

Do  

Tons. 

65-90 
203-00 
78-00 

Ozs. 

51-35 
523-70 
210-15 

Ozsi. 

•78 

2-58 
2  69 

Total    . . 

340-90 

785 -iO 

2-26 

Several  other  pro])erties  liave  been  worked  a  mile  or  so  noi-th 
of  the  Caledonian,  but  these  were  idle  at  the  time  of  m\'  visit 
They  have  been  described  by  the  State  Mining  Engineer,  who  saw 
most  of  them  when  they  were  being  worked,  in  a  reix.rt  pid)]ished 
m  the  Annual  Report  of  the  Department  of  Mines  for  the  year 
1 906. 


Table  showing  thr  Vield  from  Leases  at  Montague,  other  than  those 
alrradji  mentioned,  up  to  Slst  December,  1907. 


Name  and  Number  of  Lease. 

K's  and  J  s  Reward,  G.M.L. 
Mayllower,  G.M.L.  181b  ... 
Montagu,  G.M.L.  136h  ... 
Montagu  Boulder,  G.M.L.  13^ 
Montagu  Main  Reef,  G.M.L. 
Montagu  Main  Reef,  G.M.L. 
Montagu  Monarch,  G.M.L  1 
Our  Jack,  G.M.L.  448b  .. 
W.G.M.,  G.M.L.  376b  ... 
Rossie  Castle,  G.M.L.  180] 5 
Yale  Lock,  G.M.L.  201b  ... 
Sundry  Claims 


436b 


•)B  ... 

143b 
403  li 
75b... 


Ore 
crushed. 

Gold 
therefrom. 

1  Rate  i)er 
1  ton. 

Tons. 

j  Ozs. 

Ozs. 

9-00 

40-55 

4-50 

26 -00 

19  16 

-74 

29-25 

18-,S(5 

•6  1 

2  10  00 

121-92 

i  t 

33-00 

14-61 

7  00 

2-12 

j  -30 

159-50 

131-63 

2-70 

10-00 

9-80 

•98 

4-00 

5-91 

1-48 

34-00 

26-01 

•76 

101-00 

29-76 

-29 

59-25 

23-37 

•31 
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Sundrfi  Returns  from  the  Black  Range  District  generally. 


Ore 
crushed. 

Gold 
therefrom. 

Sundry  parcels  treated  at  the 

Earlsville  Mill  

Do.    ElDorado  Custom  Mill 

Do.    Maninga  Marley  AVorks 

Do.     Nungarra  Metallurgical  Works 

Do.    Keply  Public  Battery 

Do.    Nungarra  State  Battei  y 

Reported  by  Bard^s  and  Gold  Dealers 

Tons. 

18-00 

Ozs. 

cy.  54-71 
cy.    ou  <  o  < 
cy.  407-97 
cy.  717-53 
cy.  1,180-04 
-4,392-72 
11,043-73 

^Includes  '2,853-88  ozs.  by  cyanide. 

tAUuvial. 

COORANG  (YOUANME). 

The  present  mining  centre  of  Ooorang  is  situated  some  80 
miles  in  an  east  south-easterly  dir-ection  from  Mount  Magnet,  and 
about  45  miles  south  south-west  from  Black  Range,  being  28 
miles  south  from  the  Magnet- Range  road  at  its  nearest  point. 

The  auriferous  belt  has  its  northern  limit  a  few  miles  north 
of  Trig,  station  N.B.  47,  and  runs  in  a  general  south  to  south- 
easterly direction  towards  Lake  Barlee.  Its  full  extension  in 
this  direction  is  not  definitely  known,  but  it  does  not  appear  to 
continue  unbroken  for  more  than  ten  or  a  dozen  miles.  Auriferous 
country  is  known  to  occur  on  the  south  edge  of  Lake  Barlee,  but 
the  belt  is  apparently  distinct  from  that  at  Coorang,  and  is 
said  to  be  very  badly  off  in  the  way  of  surface  water  (soaks, 
etc.),  for  which  reason  prospecting  over  it  has  been  consider- 
ably handicapped. 

The  extent  of  the  auriferous  country  at  Coorang  is  about  10 
miles  in  width  by  some  20  in  length.  the  rocks  comprising  it 
are  the  usual  type  of  greenstone  (amphibolites),  and  are  mostly 
coarse-grained  and  massive.  Intersecting  them  are  occasional 
dykes  and  masses  of  intrusive  granite. 

The  existence  of  this  belt  has  been  known  for  a  number  of 
years,  and  a  good  deal  of  prospecting  was  done  on  it  12  to  13 
years  ago  by  Payne  and  others,  who  found  gold-bearmg  reefs,  but 
none  of  any  great  size  or  promise.  The  reef  at  present  being 
worked  by  Roberts  and  party  was  originally  worked  years  ago  by 
Payne  who  took  out  a  couple  of  small  crushings.  That  being  now 
worked  by  Smitheram  and  party  is  also  said  to  have  been  pros- 
pected some  1 2  .  years  ago  by  the  Gardiners  who,  rumour  says, 
dollied  a  pickle  lx)ttle  full  of  gold  out  of  it.  This  statement,  how- 
ever, apparently  lacks  verification,  and  the  appearance  of  the  reef 


Ill 

The  locality  can  be  reached  by  road  from  either  Mount 

^"f  „      7''''"^''  fo"'>e.  place  h 

iilack  Range  road  is  followed  to  about  the  38-mile  pe--,  at  wliicl, 
ponit  the  Coorang  road  branches  off  south  to  south-easterly,  an,i 
passmg  Crew-s  homestead  goes  through  the  .-abbit-proof  fence  at 
the  Palagea  Rock  Holes  (K.  77),  thence  south-east  to  easte,  ^  t 
the  new  Coorang  well.  After  passing  Crews'  it  is  practically  a 
dry  stage  to  Coorang  (35  uules).  for  although  there  \  X>  l  ^f 
water  m  the  tank  at  the  rabbit-proof  fence  it  is  at  the  preL  t 
hme  so  bad  as  to  be  unfit  for  human  consumption,  and  hor  1  w 
o  look  at  ,t  unless  har<l  pushed.    The  tank  requires  cleaning  out 

Z  coZVn     ^t  r^'"^'         there  is  also  water  at 

tte  Cofhn  Hole,  12  mdes  from  Coorang,  which,  however,  would 

T  d-^.".-"       -ter  hordes,  etc. 


^  w,AbTes   '  :r  p'T"*i™^'"       '-■"■"lit"'".  i'"t  it 

hadlv    This  Th     fl  """^  ^''-'^y  -'t  "P 

riade  heia -l.l.l,v  toanyothe'r 

southerly  from  Be  Ichambers  (10  miles  from  Black  Range)  This 
oad  ,s  stated  to  be  very  heavy,  and  in  addition  there'istaid  to 
of  Xr^O  m^."''  ««"^-'-»>--  a  .HstanL 

The  claims  now  being  worked  are  situated  towai.ls  the 
northern  end  of  the  auriferous  belt,  ami  are  scattered  over  a^ 

rrfieid""''"''^'"^-      i"-"'-'"y='i«-"t  50":;: 

The  line  of  lode  in  which  most  interest  is  at  i.resent  behi.' 
centred  ,s  that  now  being  p,-„.specte,l  by  M.llar /u.d  pa  ty  a  ,1 
others.    Thjs  consists  of  a  belt  of  crushed  greenstone  sc hiitt 
aryn.g  width   ying  along  the  western  si.leof,  and  ca  se  r  ! 
arge  infusive  dyke  of  granite.    The  surface  of  the  coui  t  y  here 
IS  a    more  or  less  covered  with  ,letrital  deposits  which  hi  h^,  ' st 
of  the  detail.     The  schist  belt,  however,  1, as  been  pick..,l  u  a 
intervals  tor  a  considerable  .listance,  following  ti,e  granite  a  tit 
way.  Its  general  trend  being  a  little  west  of  north"  M  I  „r 

and  party  s  lea,se  the  junction  between  tl„.  greenstones  an  I  thi 

Ca  Urr'^r^"'"'""'  '"'-^  ^  well-defined    ril  d 

(paiallel   to    the  juncti.m).      A  little  farther  north,  |,„weve 
numerous  arms  run  out  from  the  larger  granite  mass  aero  ril^ 
chists,  and  there  are  also  smaller  parallel  dykes  lying  fro,   I  few 

schlts"  '*'T^  conse^iuen  ;  tl  ; 

sdiLsts  are  very  much  contorted  and   broken.     I„  one  or  two 
pla<.es  narrow  arms  of  schist  a  few  feet  in  width  lying  be  weli 


two  granitic  dykes  are  being  prospected  under  the  behef  that 
they  are  the  same  as  Millar  and  party  are  workmg. 

Leases  have  been  pcg-ed  out  along  this  belt  of  schist  for  a  dis- 
tance of  over  a  nule  on  the  assumption  that  there  is  a  continuous 
lode  running  tln-ough  them  all.  This  is  decidedly  not  the  case, 
for  although  there  may  be  ore  bodies  in  the  schist,  to  call  the 
whole  belt-  in  parts  probably  10  to  20  chains  wide— a  con- 
tinuous "  lode  "  is  far  from  correct. 

This  schist  belt  is  mei-ely  a  ^-oi't^  of  crushed  gi-eeiistone  such 
as  are  almost  always  found  on  the  West  Australian  Goldfields 
alongside  areas  of  intrusive  granit(>.  In  these  schists  are  numer- 
ous Snail  (puirtz  veins  and  seams  generally  running  parallel  to  the 
lines  of  foliation,  they  are,  however,  never  of  any  great  size  ()r 
length.  They  sometimes  carry  gold,  but  so  far  nothing  very  rich 
has%een  found,  the  majoj-ity  of  them  behig  very  poor. 

MiUar  and  partij,  who  are  situated  about  four  miles  north- 
west from  the  new'  G(nernment  well,  have  two  shafts  about  a 
chain  apart  on  their  lease,  one  about  30  feet  in  depth  and  the 
other  about  40  feet.  Both  of  these  are  hi  the  schist  belt,  and  are 
on  a  portion  of  it  which  is  seamed  with  small  (luartz  and  iron- 
stone N-eins,  the  largest  of  these  being  about  10  inches  m  thick- 
ness, while  the  majority  are  from  one  half  to  one  inch  ihese 
veins  run  with  tlie  schists,  which  are  here  striking  about  10 
deorees  west  of  north  and  dipping  steeply  to  the  west,  and  occur 
over  a  width  of  from  6  to  cS  feet  and  p(.ssibly  more.  A  sample 
(370)  taken  across  a  six  feet  face  at  the  bottom  (30  feet)  of  the 
south  shaft  gave  an  assay  4  dwts.  15  grs.  of  gold  per  ton.  A 
o-eneral  sample  (369)  of  the  (piartz  (only)  from  the  dump  gave 
16  dwts  21  grs.  of  gold  per  ton,  while  a  general  sample  (3/2)  ot 
the  schist  (only)  from  the  dump  gave  absolutely  the  same  result. 

In  addition  to  the  above  a  nuuiber  of  sami)les  were  dollied 
on  the  spot,  and  these  gave  mostly  results  equal  to  about  10  dwts. 

pel'  ton.  .  1  wi  • 

.Several  specimens  of  schist  were  seen  carrying  hne  gold,  this 
being  mostly  on  the  cleavage  planes.  It  would  appear  though 
that  the  bulk  of  the  gold  is  closely  associated  with  the  quartz 
and  ironstone  veins.  Insuthcient  work  has  been  done  to  give  any 
accurate  idea  of  the  possible  value  of  this  property,  but  m  view 
of  the  above  results  it  should  be  well  worth  developing  further, 
especially  as  there  is  apparently  a  large  body  of  ore,  and  though 
the  sample  from  the  bottom  of  the  shaft  is  certainly  low,  still  it 
may  not  be  strictly  representative  of  the  whole. 

South  from  Millar  and  party's  lease  Jones  and  Coventry 
have  done  a  little  costeening,  and  in  one  place  have  exposed  the 
schists  carrying  small  veins  of  quartz,  as  in  Millar  s  lease  A 
sample  (363)  taken  from  this  costeen  over  a  six-foot  width  (ot 
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quartz  and  schist)  gave  on  assay  gold  at  the  rate  of  only  7  ijrains 
per  ton.  * 

Prospecting  is  also  being  carried  on  farther  south,  but  so  far 
without  satisfactory  results. 

Northward  from  Millars  a  number  of  leases  have  been 
pegged  and  several  parties  are  prospecting.  As  before  stated  the 
schists  are  much  broken  here,  and  so  far  prospecting  has  not 
revealed  anything  very  startling  in  the  way  of  ore  bodies. 

The  most  work  at  this  end  has  been  done  by  Duggan  and 
i'/^Tzw,  who  have  a  shaft  down  about  40  feet.    These  workino-s 
are  nearly  half  a  mile  north  of  Millars,  and  the  schists  here  are 
intersected  by  numerous  granitic  dykes,  and  are  much  broken 
JNumerous  small  quartz  leaders  outcrop  on  the  surface,  but  are 
never  of  any  length.    The  shaft  has  been  sunk  on  a  belt  of  schist 
with  small  quartz  and  ironstone  leaders,  and    the  similarity 
between  this  and  Millars  "lode  "  has  helped  the  belief  that  they 
are  one  and  the  same  thing.    The  deposit  is  said  to  be  payable 
over  a  width  of  at  least  three  feet,  but  sampling  did  not  tend  to 
bear  out  this  statement.    A  number  of  samples  from  the  dump 
and  also  from  quartz  leaders  at  the  surface  wer-e  dollied  and 
though  they  certainly  all  contained  gold  the  results  were 'any- 
thing but  good.    Two  samples  were  taken  for  assay.  No  1  beino- 
a  general  sample  from  the  dump  taken  by  myself,  and  No  § 
being  a  sample  of  the  supposed  richest  stone  taken  by  one  of  the 
prospectors.    These  gave  results  as  follows  :— 
No.  1  (359)  Gold,  7  dwts.  8  grs.  per  ton. 
No.  2  (360)  Gold,  12  dwts.  18  grs.  per  ton. 

Northward  beyond  Flynn's   prospecting  has  not   so  far 
yielded  very  promising  results. 

Outside  this  line  all  the  deposits  being  worked  in  the  dis 
trict  are  ordinary  quartz  reefs  mostly  small  and  of  no  great  value 
as  will  be  seen  from  the  following  descriptions 

Roberts  and  party  are  situated  about  four  miles  a  little  north 
Ot  west  from  the  new  Government  well.  The  lease  was  oriirinallv 
worked  a  good  many  years  ago  by  Payne  and  party,  and  some 
tairly  rich  stone  is  said  to  have  been  taken  out,  the  retui-ns  from 
which,  however,  are  not  available. 

Pvunning  through  the  lease  in  a  north  and  south  dir-ection 
are  several  small  "ironstone  bars,"  which  mark  old  thrust  or 
tault  planes,  and  crossing  them  in  a  north-easterly  direction  is  a 
small  quartz  reef.  At  the  points  of  intersection  of  the  reef  with 
the  bars  rich  shoots  occur,  and  two  of  these  have  been 
worked  down  to  water  level  (140  feet).  The  length  of  the  shoots 
appears  to  have  been  only  a  few  feet,  and  to  be  practically  all  in 
the  shatts,  as  little  or  no  driving  has  been  done,  which  would 
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hardly  have  been  the  case  had  the  values  extended  farther.  The 
reef  is  small  and  irregular,  ranging  in  thickness  from  a  mere 
thread  to  over  two  feet.  If  the  reef  is  driven  along  values  will 
probably  be  met  with,  but  they  are  not  likely  to  be  equal  to  those 
(yot  in  the  shafts.  A  sample  (366)  taken  from  the  reef  at  the 
bottom  of  the  south  shaft  (140  feet)  gave  on  assay  10  dwts.  8  grs. 
of  gold  per  ton,  which  looks  as  if  values  are  not  improving  at  a 
depth.  Recent  crushings  from  this  lease  totalled  33  tons  for 
44-58  fine  ounces,  which  is  equal  to  an  average  of  1*35  ounces 
per  ton. 

The  workings  on  this  property  are  on  the  top  of  a  rise,  which 
accounts  for  the  deep  water  level. 

Rowan  and  party  are  situated  some  four  to  five  miles  north- 
east from  the  Government  well. 

The  owners  of  the  lease  are  at  present  sinking  a  main 
vertical  shaft  for  the  purpose  of  obtaining  water,  and  are  now 
down  about  120  feet,  but  being  on  high  ground  will  probably 
have  to  go  some  distance  farther. 

A  fairly  well-defined  line  of  reef  is  traceable  at  intervals  on 
the  surface  for  about  five  chains,  but  the  stone  is  not  continuous, 
occurring  in  a  series  of  lenses,  the  main  one  of  which  is  nearly 
two  chains  in  length.  This  lens  of  stone  was  passed  through  in 
the  main  shaft  at  a  depth  of  about  15  feet,  and  was  here  some 
three  feet  in  thickness  and  not  well  defined.  The  general  strike 
of  the  reef  is  slightly  east  of  north,  and  its  dip  is  steeply  to  the 
east.  The  quartz  is  hard  and  glassy,  often  a  good  deal  iron- 
stained,  and  is  said  to  carry  a  little  gold  right  through.  Several 
samples  from  the  dump  and  from  different  points  along  the  out- 
crop were  dollied,  but  the  results  were  not  good.  A  general 
sample  (361)  taken  from  the  dump  gave  on  assay  12  dwts.  of  gold 
per  ton. 

Smith  and  Henry  are  working  about  a  mile  from  Rowans  to 
the  eastward.  On  this  block  there  is  a  quartz  reef  striking  about 
N.N.E.  and  S.S.W.  with  a  vertical  dip.  The  outcrop  is  fairly 
regular  aiid  well  defined,  and  is  traceable  for  over  five  chains 
varying  in  width  from  a  thread  to  two  feet.  A  shaft  has  been 
put  down  on  it  to  a  depth  of  about  30  feet.  There  are  two  feet  of 
stone  at  the  surface  and  about  10  inches  at  the  bottom  of  the 
shaft,  but  it  is  of  very  low  grade.  A  little  gold  is  said  to  be 
procurable  right  along  the  outcrop,  but  the  values  are  nowhere 
very  good.  Two  samples  were  taken,  No.  1  being  from  the 
bottom  of  the  shaft  and  No.  2  a  general  sample  along  the  out- 
crop.   These  gave  on  assay  the  following  results  : — 

No.  1  (364)  Gold,  13  grains  per  ton. 

No.  2  (367)  Gold,  4  dwts.  15  grs.  per  ton. 
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Christensen  aad  party  are  about  a  mile  south-easterly  from 
Smith  and  Henry.  A  couple  of  small  quartz  reefs  run  through 
this  block  on  a  north  and  south  bearing,  dipping  steeply  to  the 
west.  The  more  westerly  of  these  has  been  sunk  on  to  a  depth 
of  40  feet.  Near  the  surface  there  is  about  two  feet  of  stone,  but 
this  cuts  out  at  from  20  to  30  feet.  In  the  bottom  of  the  shaft 
a  little  stone  is  coming  in,  which  is  probably  the  commencement 
of  another  lens.  A  little  good  stone  was  got  near  the  surface, 
but  the  bulk  of  it  is  poor.  The  lenticular  habit  of  the  reef  is 
very  marked  on  the  surface  as  well  as  in  the  shaft. 

No  work  lias  been  done  on  the  second  line  beyond  a  costeen 
or  two,  which  show  the  reef  to  be  about  a  foot  in  thickness  at 
the  points  exposed. 

Donovan  and  party  are  working  not  far  from  Christensen's. 
They  have  a  shaft  down  about  30  feet,  and  have  done  about  20 
feet  of  driving  on  a  small  north  and  south  quartz  leader,  which 
is  only  a  few  inches  in  thickness  at  the  surface,  and  at  the 
bottom  of  the  shaft  is  a  mere  thread.  A  general  sample  (362) 
taken  from  the  dump  gave  on  assay,  1  dwt.  2  grs.  of  gold  per 
ton.  * 

Smitheram  and  party  are  situated  a  couple  of 'miles  east  of  the 
Government  well.  There  is  a  well  marked  line  of  reef  on  the 
surface  here,  which  is  traceable  for  over  five  chains  and  apparently 
varies  from  one  to  three  feet  in  thickness,  occasionally,  how- 
ever, cutting  out  altogether.  Its  general  trend  is  about '  north 
and  south,  and  the  dip  is  steeply  to  the  west.  A  shaft  has  been 
put  down  on  the  reef  to  a  depth  of  about  40  feet.  This  started 
on  about  three  feet  of  stone,  which  has  pinched  to  about  six 
inches  in  the  bottom,  and  is  very  low  grade  as  well.  Several 
samples  from  the  outcrop  of  the  reef  were  dollied,  but  the  results 
showed  only  a  few  dwts.  of  gold  per  ton.  A  general  sample 
(365)  from  the  dump  gave  on  assay  12  dwts.  of  gold  per  ton. 

Moore  and  party,  half  a  mile  or  so  east  of  Smitheram's,  are 
working  on  a  small  north  and  south  quartz  reef  which  they  have 
sunk  on  down  to  water  level  (80  feet),  the  water  being  brackish 
and  unfit  for  use.  This  reef,  which  does  not  outcrop  for  any 
great  length  is  a  couple  of  feet  in  width  at  the  top  of  the  shaft, 
but  gradually  pinches  out  in  depth,  and  has  cut  out  practically 
altogether  in  the  bottom.  The  owners  intend  driving  at  water 
level  to  try  and  pick  up  another  lens  of  stone.  There  is  a  second 
small  reef  a  couple  of  chains  farther  east,  but  no  work  has  been 
done  on  it.  A  little  good  stone  was  taken  out  of  the  main  shaft, 
but  the  bulk  of  it  is  poor.  A  general  sample  (368)  from  the 
dump  gave  on  assay  6  dwts.  19  grs.  of  gold  per  ton.  Twenty 
chains  or  so  to  the  south-west  is  a  fair-sized  quartz  reef  carrying 
small  pockets  of  carbonate  copper  ore.     These,  however,  are  not 
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large  or  rich  enough  to  be  of  any  use,  and  are  not  hkely  to 
improve  much  if  sunk  on.  There  is  a  Httle  gold  in  the  stone,  but 
as  far  as  tried  not  in  payable  quantity. 

In  addition  to  the  above  there  are  one  or  two  other  parties 
prospecting  in  the  district,  but  they  have  got  nothing  of  import- 
ance so  far. 

With  regard  to  the  water  supply  of  the  district,  there  is  a 
newly-completed  Government  well  in  which  there  is  a  splendid 
supply  of  good  water.  This  well  was  sunk  95  feet,  and  a  bore 
hole  was  put  in  from  the  bottom  of  it  for  another  20  feet  when 
a  strong  flow  was  met  which  rapidly  rose  till  it  reached  to  about 
the  75  feet  level  in  the  shaft.  This  supply  is  likely  to  prove 
adequate  for  all  requirements.  In  addition  to  the  Government 
well,  water  is  also  obtainable  from  Roberts  and  party's  lease,  but 
the  supply  is  at  present  limited,  as  the  shaft  is  only  a  couple  of 
feet  below  water  level.  Further  sinking  would  probably  provide 
a  good  supply. 

A  boring  party  is  still  in  the  district,  and  at  the  time  of  my 
visit  was  boring  on  a  flat  near  Rowan's.  This  bore  should  have 
now  reached  water.  A  bore  was  previously  put  down  near 
Smith  and  Henry's,  and  a  supply  was  struck  at  about  100  feet. 
This,  however,  was  highly  mineralised  and  not  fit  for  human  con- 
sumption. 

If  at  any  time  there  should  be  any  heavy  traffic  to  the  dis- 
trict, a  water  supply  will  be  needed  on  the  road,  say  near  the 
rabbit  proof  fence.  If  the  tank  at  the  fence  were  cleaned  out 
and  made  fit  for  use  it  would  after  the  first  rain  probably  be 
sufficient  for  all  present  requirements. 

In  conclusion,  I  am  of  opinion  that  the  district  is  not  likely 
to  be  of  any  great  importance.  The  so-called  "  lode  formation  " 
worked  by  Millar  and  others  is,  I  think,  not  likely  to  develop 
into  a  payable  proposition  (with  the  possible  exception  of  the 
part  in  Millars  lease),  and  though  quartz  reefs  are  fairly  numer- 
ous, they  are  mostly  on  the  small  side,  and  exhibit  a  very  strongly 
marked  lenticular  habit,  and  do  not  appear  likely  to  live  to  any 
great  depth.  They  are  also,  as  far  as  sampled,  of  low  grade,  and 
though  one  or  two  richer  ones  may  be  found,  I  think  the 
majority  of  them  would  prove  unpayable  even  with  a  battery 
close  handy. 
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GOVERNMENT  ASSAYS. 

Assays,  Analyses,  and  Determinations  of  any  Western 
Australian  Ore  or  Rock  will  be  made  by  the  Assayer  to  the 
(geological  Purvey,  when  not  unduh,  interfering  with  otficird  worL 
subject  to  the  following  conditions:— 

1.  Each  sample  must  weigh  at  least  6ozs.,  but  not  more 

than  2  lbs. 

2.  Each  sample  must  be  enclosed  in  a  separate  canvas 

bag  or  strong  paper  wrapper,  with  a  slip  of  paper 
bearing  the  name  and  address  of  the  sender,  to- 
gether with  a  private  mark  by  which  it  may  be 
readily  identified. 

3.  The  parcel  must  be  forwarded,  prepaid,  to:— 

The  Government  Geologist, 

Geological  Survey  Office, 

Perth. 

4  A  le^tter  must  be  sent  at  the  same  time  to  the  same 
address,  stating  for  what  metals  the  samples  are  to 
be  assayed,  or  containing  other  instructions,  as  the 
case  may  be. 

submitted^  ~"      '''^'^'''^^  advisable  to  keep  duplicate  samples  of  those 

•  1  .  ^fr'^''^  ^"^y  ^^^'^y  "^^^^  prescribed  fee  must  be 
paid  to  the  Mineralogist  and  Assayer,  or  sufficient  reasons,  in 
accordance  with  Section  7  below,  be  furnished  for  havin-  the 
samples  treated  free  of  cost.  * 

6.    The  following  fees  will  be  charged :  

£>  a  d 

{a.)  Determination  of  a  Rock  or  Mineral...  0  10  6 
(h.)  Assay  for  Lead,  Iron,  or  Manganese, 

c.)  Assay  for  Silver,  Copper,  or  Tin,  each  0  12  6 

{d.)  Assay  for  Gold  or  Zinc,  each  0  15  q 

(e.)  Dry  Assay  for  Lead,  Silver,  and  Gold  1     1  Q 
(./.)  Assay  for  Antimony,  Bismuth,  Chro- 
mium, Cobalt,  Mercury,  or  Nickel, 
each  ...        ...  Ill  6 

(g.)  Proximate  Analysis  and  Calorific  Valu- 

tion  of  Coal  J21  (j 

(//.)  C(»mplete  Chemical  Analysis  of  any 
Mineral  or  Ore,  according  to  num- 
ber and  nature  of  determinations 

£2  12s.  6d.  to    ...  5    5  Q 

(/.)  Other  determinations,  according  to  time 

spent,  up  to  2  12  6 
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A  reduction  of  20  per  cent,  on  the  above  amounts  will  be 
made  in  favour  of  any  person  submitting,  in  one  parcel,  five  or 
more  samples  for  identical  treatment. 

7.  With  the  object  of  encouraging  bond  _fide  prospecting, 
Free  Assays  will  be  made  under  the  following  circumstances: — 

(«.)  The  sample  must  have  been  obtained  from  land 
within  the  State  not  held  under  lease  for 
mining  purposes. 

(b.)  The  exact  locality  where  the  sample  was  found 
must  be  disclosed. 

(c.)  The  sample  must  be  of  sufficient  promise  to 
warrant  an  assay  being  made  at  the  expense 
of  the  State. 

{(I.)  Free  Assays  will  not  be  made  of  samples  showing 
free  gold,  or  of  tailings  or  other  metallurgical 
products,  or  of  umpire  samples. 

8.  The  Department  reserves  to  itself  the  right  of  refusing 
to  make  any  particular  Assay,  and  also  the  right  of  publishing  at 
any  time  the  results  of  an  Assay  made  at  the  public  expense. 

A.  GIBB  MAITLAND, 

Government  Geologist. 


lM.1108— By  Authority  :   The  Galwey  Printing  Co.,  Lane  St.,  Perth. 


HJ  Pettier.  CofernmenC  Lithographer.  Penh.  W  A 
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PREFATORY  NOTE. 


A,  S  this  report  on  the  Grcenbiishes  Tinfield  is  to 
accompany  a  re-siirvey  of  the  district,  it  has  been 
considered  advisable  to  draw  largely  upon  previous 
oincial  publications,  thus  bringing  together  ail  the  avail- 
able data  and  the  opinions  expressed  by  other  officers 
who  have  previously  examined  this  field.  A  further  reason 
lor  this  being  that  many  of  these  reports  were^  written 
at  a  time  when  work  was  in  progress  at  certain  points, 
which  have  since  then  bien  worked  cut  and  abandoned  or 
are  at  present  inaccessible  to  inspection. 

The  reports  drawn  upon  are  :— By  A.  Gibb  Maitland, 
Government  Geolog-ist,  '''Notes  on  the  Green])ushes  Tin- 
fields,"  Annual  Report  of  the  Department  of  Mines,  1899, 
and  "The  Present  Conditions  and  Future  Prospects  of  the 
Creenbushes  Tinfield,"  Annual  Report  of  the  Department 
of  Mines,  1900  ;  by  A.  Montgomery,  M.A.,  F.G.S.,  State 
Mining  Engineer,  "Notes  L'pon  the  Greenbushes  Tinfield," 
Annual  Report  of  the  Mines  Department,  1903  ;  by  W.  D. 
Campbell,  Assistant  Geologist,  "Recent  Mining  D'evejlop- 
rnents  at  Greenbushes,"  Annual  Report  of  the  Mines/  De- 
partment, 1905  ;  whilst  the  Tin  section  of  the  Baser  Metals 
Bulletin  No.  .30,  compiled  bv  Mr.  E.  S.  Simpson,  B.E., 
F.r.S.,  has  also  been  incorporate:!. 

The  map  issued  with  thivS  report  is  a  reproduction 
brought  up  to  date  of  that  prepared  by  Mr.  A.  Gibb,  Mait- 
land, the  Covernment  Geologist  in  1899,  his  Geological 
h'nes  being  transferred  to  the  contour  survey  prepared  by 
Mr.  H.  W.  B.  Talbot,  Topo'?raphical  Surveyor  to  this  De- 
partment, the  area  covered  being  36'  scpiare  miles,  whilst 
the  geological  work  has  been  added  to  and  extended  to 
the  boundaries  of  the  field  bv  mvself. 

Reports  upcn  the  Mount  Malcolm  Copper  Mine  at 
Kiilaminna  and  Eraser's  Gold  Mine  at  Southern  Cross  have 
also  been  included  in  this  Brdletin. 

HARRY  P.  WOODWARD, 
Acting  Government  Geologiist. 
Geological  Survey  Office, 
18th  March,  1908. 
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PART  1. 

Notes  on  the  Geology  of  the  Greenbushes 
Tinfield  with  special  reference  to  the 
Deep  Leads. 


INTEODUGTION. 

The  Greenbushes  Tinfield  is  situated,  in  the  South- 
western division  cf  the  State  upon  the  Bunbury-Bridge- 
town  railway  line,  151)  miles  from  Perth. 

It  covers  an  elevated  tract  of  country  upon  the  nor- 
thern side  of  the  Blackwood  Kiver,  the  highest  point  in 
the  district  being  near  the  centre  of  the  field,  where  it 
attains  an  altitude  of  1080'  feet  above  the  sea  level. 

From  this  point  the  gullies  radiate  in  all  directions, 
b>ut  eventually  discharge  themselves  into  the  Blackwood 
Jiiver,  often  by  circuitous  routes,  having  cut  in  their 
courses  steep  rough  valleys. 

The  whole  area  is  densely  covered  by  som-e  of  the 
imest  Jarrah  and  Blackbutt  timber  in  the,  State,  which 
should  in  the  future,  if  conserved,  prove  a  most  valuable 
asset  to  the  mines. 

The  average  rainfall  is  36.75  inches,  but,  owing  to  the 
hilly  character  of  the  country,  there  is  no  permanent  sur- 
face water  nearer  than  the  Blackwood  River,  some  five 
miles  distant,  but  an  abandant  supply  of  excellent  water 
can  be  obtained  by  sinking  ;  the  depth  at  which  it  is 
struck,  varying  from  10  to  iOO  feet,  according  to  the  ele- 
^'ation  and  nature  of  the  country. 

The  history  of  this  field  may  be  said  to  start  about 
the  year  1881  or  1882,  when  the  late  Mr.  E.  T.  Hardman, 
who  was  at  that  time  Government  Geologist,  made  a  fly- 
ing sur\ey  of  the  South  Western  District..  When  camping 
at  the  Greenbushes  well  he  was  struck  by  the  stanniferous 
character  of  the  material  excavated  from  it,  and  mad'e 
mention  of  it  in  his  report,  which  appeared  in  the  press. 
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Whilst  upon  this  trip,  Mr.  Mardauui  met  Mr.  D.  W. 
btinton,  who,  being  engaged  at  tiie  time  in  kangaroo 
hunting,  was  able  to  materially  assist  him  with  inlorma- 
tion  owing  to  his  intimate  knowledge  oi'  the  district. 

It  appears  that  Mr.  TIardm'an  advised  Mr.  Stinton  to 
prospect  for  tin  in  this  locality,  which  he  did,  with  the 
result  that  in  the  latter  pact  o^  1S88  his  labours  were  re- 
warded ]3y  the  discovery  of  what  was  afterwards  known 
as  the  Bunbury  J.ease. 

Upon  this  discovery  becoming  known  a  large  number 
of  persons  visited  it  from  Perth  and,  elsewhere,  and  made 
applications  for  inineral  leases  und'er  the  old  Mineral 
Land  x\ct,  whereby  they  could  take  up  blocks  of  100  acres 
in  extent  without  the  necessity  of  fulfilling  la^bour  condi- 
tions, the  consequence  being  that  a  very  large  number  of 
areas  \Nere  secured  for  purely  sj)eculati\-e  ]}urposes,  but 
in  spite  of  this  we  find  that  50 J  tons  of  black  tin  were 
produced  in  the  year  1891. 

From  this  time  onward  to  bSUG  the  };<rice  of  tin  gradu- 
ally fell,  and,  as  will  be  seen  from  the  table  oL  ])roduction 
attached,  in  that  year  it  only  realised  the  low  fig-ure  of 
£31/12/-  per  ton  (tin  oxide),  the  consequence  being'  that 
mining  camie  practically  to  a  standstill,  and  the  field  was 
nearly  deserted. 

With  the  revival  to  £78/2/-  per  ton  in  1899,  a  great  in- 
flux of  population  took  place,  and  the  mining  laws  having 
been  re-cast,  the  field  was  taken  as  a  number  of  small 
holdings. 

Subseq/Liently  to  this,  in  spite  of  the  fall  in  1901  to 
£55  :  10/-  per  ton,  this  field  as  a  mdning  centre  became 
permanently  established,  whilst  the  annual  output  stead- 
ily increased  year  by  year,  the  maximum  being  reached  in 
!906,  when  783%  tons  of  ore  Avere  shipped,  which  realised 
the  high  price  ol  £101  per  ton. 

When  the  limited  area  covered  by  stanniferous  de- 
posits is  noted,  it  will  at  once  be  apparent  that  the  wash 
must  originally  have  been  of  considerable  richness,  but, 
owing  to  the  lack  of  system  in  workini^  it,  in  the  early 
stages  of  the  field,  the  same  ground  has  hi  several  in- 
stances been  re-worked  more  than  once,  the  last  occasion 
being  in  1906,  when  tin  values  stood  so  higdi,  that  even 
diimips  of  tailings  and  hopperings  of  low  value  paid  well 
to  re-treat. 


This  day  has  passed,  however,  and,  without  the  price 
of  tin  juaterially  increasing  (^\hlch  will  render  large  de- 
posits of  low  grade  dirt  payal)ie),  or  discoveries  of  new 
rich  leads  are  made,  the  lode  mining  must  be  looked  to 
as  the  future  of  this  field,  for  when  once  the  known  gul- 
lies have  been  swept  by  the  hydraulic  sluicing  plants  now 
upon  the  ground,  very  little  of  vrJue  will  remain. 

A  very  considerable  volume  of  oHicial  literature  bear- 
ing upon  this  area  has  been  issued,  by  the  Mines  Depart- 
ment, commencing  in  the  year  18S9,  when  a  report  upon 
the  country  between  Bunbury  and  Bridgetown,  the  Tin- 
lields  and  Albany,  was  issued  in  the  Annual  Keport  for 
that  year  by  myself,  at  that  time  Government  Geologist, 
whilst  in  the  following  year  another  report  was  published. 
In  the  Ad.  Interim  Report  of  the  Department  of 
Mines  for  the  half  year  ended  30th  June,  1894,  I  published 
a  further  report,  accompanied  'by  a  map,  upon  which  the 
probable  course  of  the  ancient  stream  bed's  is  marked. 
Subsequent  reports  were  issued  in  the  Mining  Handbook 
to  the  Colony  of  Western  Australia  in  the  years  1894  and 
189.5  (under  authority),  also  by  myself.  Other  reports 
were  subsequently  made  by  other  officers  of  the  Mines  De- 
partment, reference  to  which  is  made  in  the  preface  to  the 
present  work. 

These  various  reports  have  necessarily  dealt  very 
fully  with  the  various  alluvial  claims  in  existence  at  the 
time  of  publication,  but  since  these  are  of  little  interest 
at  the  present,  since  they  are  practically  worked  out,  the 
original  matter  in  this  report  will  be  principally  confined 
to -the  potentialities  of  the  field,  which  are  centred  in  the 
deep  leads  and  the  lodes. 

The,  map  which  accompanies  this  report  has  been  iSvSued! 
upon  a  fairly  larg«  scale  in  order  that  the  detail  may  not 
be  lost,  it  is  practically  a  reproduction  of  that  issued  by 
the  Government  Geologist  in  1899,  which  has  been  brought 
up  to  date  by  the  addition  of  recent  workings  and  exivSt- 
ing  leases,  while  the  geological  lines  have  been  extended 
to  the  bbundaries  of  the  field.  In  order  to  be  in  a  posi- 
tion to  delineate  the  course  of  the  old  stream  beds  (deep 
leads)  with  considerable  accuracy  this  field  has  been  topo- 
graphically  surveyed  by  Mr.  H.  W.  B.  Talbot,  of  this  De- 
partment, and  his  work  shows  the  contour  lines  at  inter- 
vals of  elevation  of  10  feet,  which  will  be  found  of  con- 
siderable value. 
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Table  shewing  the  Yield  of  the  Greenbushes 
Tinfi  Id. 


Year. 

Ore 
Produced. 

Value. 

Value 
per  ton. 

Tons 

£ 

£ 

1891 

204  "dO 

1U,ZUU 

OU  uu 

1892 

265  49 

Oil  V'± 

1893 

17 1  '50 

7,004 

'±-±  DO 

1894 

371  25 

oo  oo 

1895 

277  15 

y,  /uo 

1896 

137  25 

1897 

95  55 

1898 

68"14 

ii,  /OU 

1899 

277*32 

,OOo 

78'10 

1900 

435-62 

29,528 

67-78 

1901 

321-34 

18,852 

55-55 

1902 

403-21 

24.680 

61-20 

1903 

65-45 

1904 

633.64 

34,462 

64-57 

19U5 

643-52 

52,960 

82  29 

1906 

783-28 

79,196 

101-10 

1907 

770  00 

73,045 

94-86 

Total... 

6,283-20 

434,850 

69-20 

GENERAL. 

TINi.— The  only  ore  of  tin  which  has  been  worked  upon 
this  field  is  cassiterite,  of  which  the  following  is  a  brief 
description  :— 

CASSITERITE  (Tinstone,  Black  tin,  Stream  tin,  Lode 
tin).— Oxide  of  tin  SnO^  containing  from  68  to  78  per 
cent,  of  Metallic  tin.  It  occurs  either  crystalline,  massive 
or  as  rolled  grains,  the  former  belonging  to  the  tetra- 
gonal system  mostly  as  octahedrons,  often  truncated  or 
bevelled,,  and  frequently  twinned  in  the  most  complicated 
manner.  (See  Figure.)  In  colour  it  is  either  black,  blue- 
black,  brown,  red,  or  grey  ;  translucent  to  opaque.  Hard- 
ness, 6  to  7,  brittle.    Specific  Gravity,  7.0. 


Tin  oxide  is,  however,  also  a  constituent  of  several 
'A-ell-defined  mineral  species  which  constitute  ores  of  tan- 
talum Cq.v.  p.  22).  The  amount  present  in  these  is,  how- 
ever, small  and  unimportant  commercially,  varying  from 
a  mere  trace  up  to  at  most  two  per  cent. 

The  presence  of  tin  is  usually  denoted  by  small  bright 
black  or  greyish  stones  of  great  weight  for  their  size, 
vvhich  feature  enables  them  to  be  easily  separated  from 
the  sand  and  clay  (with  which  they  are  usually  as- 
sociated) by  means  of  washing  with  a  dish  or  dry  blowing. 
This  ore  is  always  found  in  close  association  with  granite 
rocks,  especiall}^  those  Avhich  carry  tourmaline,  lithia 
mica,  or  tantalum  ores. 

Tin  ore  is  often  met  with  in  the  alluvial  wash  of 
stream  beds  (when  it  is  called  stream  tin),  but  in  the 
North-West,  where  no  concentration  has  taken  place 
owing  to  the  flatness  of  the  surface  and  the  small  rain- 
fall, it  is  also  found  strewn  over  the  surface  of  the  plains 
and  embedded  in  the  shallops-  soil  of  gentle  slopes. 

These  alluvial  deposits  are  generally  derived  from  the 
weathering  of  the' stanniferous  pegmatite  dykes,  which  are 
coarse  granites  containing  large  crystals  of  felspar,  mica 
(sometimes  in  large  enough  plates  to  be  of  commercial 
value),  and  ragged  quartz,  and  often  also  black  six-sided 
crystals  of  tourmaline,  the  enclosing  country  rock  in  this 
field  being  always  crystalline  and  mostly  basic. 

Stream  tin  is  generally  more  or  less  rounded,  having 
a  bright  polished  surface,  w^hUst  ,the  lode  tin,  when  in 
cry9tals,  has  often  eight  sides,  and  in  form  is  like  two 
four-sided  pyramids  joined  base  to  base  ,  both  of  these 
forms  may  be  coated  with  a  thin  ferruginous  covering  of 
a  dark  chocolate  colour,  but  when  broken  the  bright 
resin-like  fracture  so  characteristic  of  tin  oxide  will  be  at 
once  observed. 

The  principal  characters  by  w^hich  tin  ore  may  be  re- 
cognised are  its  high  specific  gravity  or  weight,  the  bril- 
liant lustre  of  its  fracture,  its  streak  or  powder,  which  is 
of  a  grey  or  brownish-grey  colour,  and  also  by  the  fact 
that  it  is  fused  with  the  greatest  difficulty  alone,,  but 
vields  a  bead  of  metallic  tin  when  treated  with  carbonate 
of  soda  or  cyanide  of  potassium  upon  charcoal  before  the 
blowpipe,  or  in  a  crucible  in  a  forge  or  furnace  ;  the 
metallic  tin  being  easily  distinguished  from  any  other 
metal  by  the  peculiar  cracVling  sensation  it  produces 
when  pressed  betv^^een  the  teeth.   Tin,  in  any  fonn,  is  not 
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magnetic,  and  therefore  it  will  neither  attract  the  needle 
of  the  compass  nor  can  fragments  be  picked  up  by  a  mag- 
net either  before  or  after  fusion. 

It  is  easily  distinguished  from  the  majority  of  minerals 
by  its  weight,  but  it  may  b,e  confused  with  any  of  the  five 
following  heavy  minerals,  particularly  if  in  small  frag- 
mjents,  when  the  difference  in  weight  is  not  so  readily  ap- 
preci'ated  :— 

The  first  three,  viz.,  magnetite  (miagnetic  iron  ore, 
lode  stone),  ilmenite  (titanic  iron  ore),  and  rutile,  al- 
thoii(gh  not  nearly  so  heavy  as  tin,  are  often  mistaJken  for 
it,  but  they  may  be  distinguished  as  follows  :^  Maginetit© 
by  Its  magnetic  properties  and  black  streak  or  powder. 
Ilmenite  (black  sand)  gives  a  black  streak  and  becomes 
magnetised  after  heating  to  redness  with  charcoal,  and  in 
tht  form  of  a  powder  when  washed  in  a  dish  runs,  with  a 
glittering  appearance,  whilst  if  the  finger  is  damped  and 
dipped  into  the  ordinary  black  sand  it  will  adhere  to  it, 
whilst  tin  will  not.  Kutile  is  more  difficult  to  distinguish 
from  the  preceding,  the  most  noticeable  points  being  that 
it  does  not  possess  the  brilliant  fracture  of  tin  ore,  and 
its  streak  is  reddish-brow^  ;  however,  the  only  reliable 
test  is  that  it  will  yiejld  no  tin  with  the  blowpipe  or  by 
stnelting. 

In  the  case  of  wolfram  and  tantalite,  whose?  weight  is 
so  similar  to  tin,  this  property  cannot  be  taken  advan- 
tage of,  but  since  wolfram  fuses  easily  to  a  magnetic 
bead,  it  can  be  quickly  determined  ;  whilst  in  the  case  of 
tantalite,  a^  freshly  fractured  surface  is  much  more  stony 
looking  than  that  of  tin  ore  ;  but  the  non-production  of 
a  tin  button  after  fusion  with  soda  or  cyanide  is  always 
conclusive. 

An  exceedinigly  good  and  simple  test  has  recently  been 
miade  public  for  the  detection  of  tinstone  (cassiterite)  in 
concentrates  or  other  material.  The  only  apparatus  re- 
quired is  a  small  ingot  of  zinc  containing  a  hollow  in 
the  top  about  the  size  of  the  bowl  of  a  teaspoon,  (or  a 
small  sheet  of  zinc  bent  up  to  hold  about  a:  teaspooniPul 
ai  acid)  and  a  small  bottle  of  dilute  hydrochloric  acid 
(muriatic  acid  or  spirits  of  salt)  consisting  of  half  strong 
acid  and  half  water.  A  small  quantity  of  the  concen- 
trates is  spread  over  the  bottom  of  the  hollow  in  the 
zinc  and  then  covered  with  the  acid.  After  two  or  three 
minutes  the.  acid  is  washed  out  with  clean  water  and  the 
ore  examined.   All  the  fragments  of  tinstone  will  be  found 
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to  be  coated  with  a  skin  of  bright  metallic  tin,  whilst  no 
other  mineral  will  he  so  coated.  This  distinguishes  at 
once  tinstone  from  other  minerals  resembling  it,  such  as 
tantalite,  ilmenite,  rutile,  etc.,  and  can  be  used  to  give  a 
rapid  idea  of  the  purity  of  concentrates. 

Notes  by  Mr.  A.  Gibb  Maitland,  Government 
Geologist,  published  in  the  annual  re- 
ports OF  this  Department  for  1899  and  19U0. 

'Tn  its  geological    features    the  field  conoists  for  the 
most  part  of  crystalline  rocks  (of  the  age  of  which  the 
distrist    affords    no  cine),    alluviaJ    deposits,    and  ferru- 
ginous laterite,  sometimes  conglomerate,  which  covers  by 
far  the  larger  portion  of  Ihe  tinfield. 

"This  laterite  conglomerate,  which  forms  one  of  the 
m^ost  noticeaJble  features  in  the  structure  of  the  field,  ha® 
been  accurately  delineated  upon  the  gieological  map  with 
whicli  these  notes  are  accompanied.  In  its  mode  of  occur- 
reaice  the  laterite  presents  one  important  feature,  \iz., 
that  it  docs  njot  form  a  horizontal  tableland,  but  occurs 
at  differeait  elevations,  and  seems  to  have  adapted  itself 
to  the  original  contour  of  the  o-round  upon  which  it 
originatea.  This  deposit  covered  a  much  larger  area  than 
it  at  i)rt8ent  occupies,  autt  denudation  has  gone  on  to  n 
large  extent  since  it  formed  part  of  one  continuous  for- 
mation ;  the  thicl^ness  of  it  is  nov.here  very  great,  opera- 
tions having  sho\\Qi  that  it  rarely,  if  ever,  exceeds  20 
feet.  The  laterite  is  not  of  sedimentary  origin,  ])ut  has 
apparently  been  formed  by  tha  alteiration  in  situ,  and 
subsequent  cementation  of  the  underlying  rocks.  In  some 
portions  of  the  field  this  formation  (as  is  only  to  be  ex- 
pected from  its  mode  of  origin)  carries  a  certain  clluantit^' 
of  tin.  The  ore,  however,  is  not  evenly  distributed 
thro<ughout,  bat  seems  to  be  concentrated  in  certain  iso- 
lated patches.  The  tin  from  the  laterite  cannot  be  ex- 
tracted by  the  ordinary  process  of  washing  without  mill- 
ing. Where  the  tin  proves'  most  concentrated  in  the  con- 
glomerate it  is  doaibtless  due  to  the  fact  that  it  is  in 
close  proxiimity  to  the  tin-bearing  R-ranite.  Tt,  however, 
by  no  means  follows  that  the  granite  must  of  necessity 
be  exceptionally  rich  in  tin,  for  the  reasons  that  such 
minerals  a*?  tin,  etc.,  noff  beino"  readily  acted  upon  by 
atmospheric  agencies,  may,  owing  to  residual  con-^entra- 
tion,  be  present  in  far  greater  -qiuantity  than  in  the  p-n- 
rent  rock  mass. 

"In  addition  to  the  abo^e,  a  fairly  large  proportion 
of  the  tin  ore  is  derived  from  the  alluvial  deposits  formed' 
in  the  existing  valleys.  These  alhnial  deposits  no  not 
attain  veiry  frreat  thickness,  nor,  considerintg  all  thin*vs, 
do  they  cover  a  relatively  large  area  of  ground. 

"The  crystalline  rooks  (the  matrices  of  the  tin  ore) 
consist  of  micaceous  granite,  ])assing  in  places  into  a 
foliated  and  hi^hHy  micaceous  g-ranitc,  with    little  or  no 
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felspar.  Tiiis  granite  (greisen)  contains  tui,  tourmaline, 
:^ircon,  garnet,  etc.,  as  accessory  constituents.  In  some 
parts  of  the  field  the  tourmaline  occurs  in  such  qoiantity 
in  the  greisen  as  to  gi\e  a  distinctive  character  to  the 
lock,  aaid  would  be  better  described  as  a  tourmatline- 
gneiss.^  Sonie  fjpecimens  of  this  material  from  Capom's 
Deep  Shaft  (now  known  as  the  "Cornwall")  yield,  on 
assay,  tin  to  the  extent  of  1.79  parts  per  hundred." 

"The  primary  tin-bearing  deposits  of  Greenbushes  have 
been  described  as  stanniferous  granites  and  greisens  and 
not  lodes,  upon  the  grounds  that  they  do  not  conform  to 
the  accepted  scientific  definition  of  the  latter,  at  the  same 
time  It  must  be  clearly  understood  that  this  classification 
does  not  imply  that  the  ore  bodies  upon  this  field  are  of 
any  less  value,  or  that  they  will  not  be  as  extensive  in 
depth  as  If  they  l^longed  to  the  lode  order,  for,  as  they 
owe  their  origin  to  deep-seated  agencies,  they  are  likelv 
xo  be  as  permanent  as  any  such  can  be. 

'"Owing  to  the  extremely  low  assay  value  of  maaiy  con- 
signments of  what  were  apparently  perfectly  clean  tin  ore, 
winch  had  been  shipped  to  Melbourne,  Mr.  J.  J  East  of 
the  South  Australian  School  of  Mines,  was  induced  to  un- 
dertake a  mineralogical  examination  of  the  ore.  Amongst 
the  ore  was  a  mineral  varying  from  a  dirtv  greenish  white 
to  a  dark  f^esh  colour,  having  about  the  same  specific 
gravity  as  cassiterite,  rendering  it  impossible  to  separate 
the  two  mechanically.  Qualitative  tests  proved  the  min- 
eral to  be  one  of  the  ores  of  antimony,  which,  on  chemical 
analysis  at  the  handis  of  Mr.  f>.  A.  Goyder,  ^the  Govern- 
ment ^nalyst,  showed  it  to  contain  oxide  of  antimonv, 
!>ismuth,  nickel,  n^o^ium,  tantalum,  together  with  a  trace 
ot  iron  oxide  ;.  the  mineral  had  a  specific  gravity  anproach- 
mcr  that  of  cassiterite,  so  ih^t  no  gravity  concentration 
wo^ild  separate  the  two  minerals. 

"From  the  a,bove  de^crintions  it  will  be  seen  that  (a) 
the  snnerficial  denosits  have  Keen  extensively  worked  and 
continne  to  vield  quantities  of  tin;  (b)  the  denosits  in 
conimtry  rc^ck  have ^  also  be^n  o-^ened  up,  though  save  in 
one  or  two  lor^ali+ips  they  do  not  anpear  to  be  very  rich 
m  tin.  Whether  thpse  latter  dei-osits  can  be  made  to  pav 
can  onlv  be  rjetprmined  pra'-tically.  Owing  to  the  a1>senre 
of  suitable  mechanical  a^nr^lianoes  for  dealing  with  the  ore. 
once  it  is  raised,  no  T-nim'nq-  for  'lode  tin'  can  be  carried 
ont  under  present  conditions  at  p-reater  denths  tham  th^e 
zone  of  decomposition. 

"The  occurrence  of  stibiotantalite,  as  well  as  the  min- 
eral tantalite,  has  he^pn  recoo-nispd  in  various  localities, 
viz.,  Spring-  Gnilv,  Flovd's  Gullv,  Runbury  Gullv,  and  El- 
liot's Gullv.  The  presen-^e  of  the  former  mineral  having 
sncl^  ^  deleterious  eflpe(rt  uPon  r^nv  of  the  dressed  ore  with 
whi-'h  it  mipiv  be  associnted,  it  seems  desirable  that  steps 
mio^it  be  taken  +o  ascer+ain  the  localities  where  this  oc- 
curs in  the  g-reatest  rmiantities.  A  method  which  natural^' 
suggies+s  itself  is,  in  the  event  of  a  State  dressin""  plant 
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being  erected,  to  ha\  e  assays  made  oi  each  parcel  of 
dressed  ore  treated  at  the  works,  and  any  parcel  in  which 
the  mineral  occurs  could  very  well  be  smelted  separately, 
and  so  avoid  contaminjating  the  whole  of  the  tm  from 
the  field. 

"As  stated^  in  previous  reports,  the  future  of  the  fi/cld, 
after  the  exhaustion  of  the  superficial  deposits,  will  de- 
pend upotti.  the  economical  workinf^  oi  the  ore  deposits  oc- 
curring in  the  country  rock,  and  that  can  only  be  carried 
out  by  the  admission  of  capital  upon  advantageo^us 
terms,  so  as  tot  ladanit  of  a  proper  system  of  scientific  min- 
ing being  inaugurated. ' ' 

Notes  upon  the  Greenbushes  Tinfields  by 
Mr.  a  Montgomery,  M.A.,  F.G.S.,  bTATE 
Mining  Engineer,  published  in  the  Report 
OF   THE    Department   of  Mines  for  the 

YEAR  im. 

"The  bedrock  is  very  poorly  exposed,  but  there  ap- 
pear to  be  some  three  or  four  more  or  less  parallel  belts 
of  stanniferous  granite  running  through  the  field  on  a 
course  between  north  and  south  and  north-west  and 
South-east.  As  far  as  I  could  see  they  were  not  definite 
lodes,  but  rather  of  the  nature  of  stock  works,  that  is, 
belts  of  the  granite  much  cUtered  by  pneumatolytic  agen- 
cies, and  impregnated  with  tin  ore  and  tourmaline.  The 
altered  granite  is  very  micaceous,  with  large  scales  of 
white  to  greenish  mica,  but  sometimes  is  also  altered  to 
a  granular  quartz  rock,  almost  free  from  mica.  Much 
tourmaline  is  present,  often  in  large  crystals.  The  stock- 
work  granite  also  contains  small  quartz  veins,  which  oc- 
casionally seem  of  sufficient  importance  to  be  called*  small 
lodes.  Much  kaolin  and  talcose  and  sericitic  matter  is 
present,  the  rock  being  very  variable  in  its  composition. 
It  is  very  similar,  in  its  essential  characteristics,  to  the 
tin  bearing  rocki  of  the  well-known  stockworks  of  the 
Blue  Tier  in  Tasmania,  with  which  1  am  familiar,  and 
which  tare  regarded  as  portions  of  the  granite  country 
much  altered  by  pneumiato<lytic  action,  that  is,  by  the  ac- 
tion of  super-heated  steam  and  hot  gases  while  buried 
deep  below  the  surface  of  the  ground.  This  action  is  akin 
to  that  by  which  most  probably  regular  tin  lodes  have 
been  formed,  but  has  affected  a  considerable  mass  of  rock, 
instead  of  being  confined  to  a  lode  fissure. 

"The  general  experience  of  stockworks  is  that  they  are 
of  low  grade  on  the  whole,  tfhiough  containing  numerous 
rich  bunches  and  strings  of  ore,  and  containing,  in  the 
aggregate,  often  enormous  quantities  of  tin.  Where  they 
have  become  worn  away  at  surface  they  set  free  large 
amounts  of  alluvial  ore,  which  readily  becomes  concen- 
trated, by  natural  agencies,  to  form  important  deposits. 
The  distribution  of  the  tin  in  stockworks  is  usually  very 
irregular,  being  soonetimes  right  through  and  through  the 
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rock,  but  more  frequently  in  small  veins  and  strings  rami- 
fying irregularly  throutgh  it.  As  a  rule  these  veins  are  too 
irregular  to  be  capable  of  being  iollowed  by  mmmg,  and 
the  praposition,  from  a  mining  point  of  Aiew,  narrows 
itself  down  as  to  whether  the  tm-bearing  rock  will  pay,  to 
handle  in  bwlk. 

"The  principal  source  of  the  tin  ore  raised  at  Green- 
bushes  has  been  the  shallow  alluvial  deposits  which  are 
fairly  widely  spread,  having  been  worked  m  several  some- 
what flat  gullies  that  traverse  the  field.    The  prmcipal  one 
is  'Spring  Gully,'  from  which,  with  its  branches,  a  large 
amount  of  tin  ore  has  been  taken  from  very  shallow  work- 
ings.   Much  of  the  tin  ore,  however,  is  m  cemented  oxide 
of  iron  gravel,  and  requires  battery  treatment  to  set  fiee 
the  tin.    In  other  portions  the  'wash'  is  clayey  and  soft, 
and  puddling  is  sufficient  to  extract  the  clean  ore.  Occa- 
XnXV'wash'  IS  buried  under  10  to  15    -t  o^jron 
oxide  gravel,  as  in  Mr.  Rattray's  mine     At  the  head  ot 
Dumpling  Gully'  there  is  also  some  fairly  deep  allu^•lal 
'wash'  requiring  underground  mining,    and    some  ot  the 
.Ws  in  this  leep  ancl  wet  ,gro.und  have  -nsiderable 
producers  of  tin  o.-e.    This'  'wash'  is  mostly  treated  with- 
out difficulty,  by  puddling  without  crushing^    The  Lady 
Fsthpr  lease    s  at  the  head  of  the  Dumplmg  Gully,  and  on 
f  there  is  a  deep  hole,  filled  with  water  at  the  time  of 
.V  visit,  from  which  a  considerable  amount  of  tm  ore  has 
been,  ext;acted,  until  ihe  influx  of  -^%,^'^CllZ^\el 
.hat  it  was  not  possible  to  continue  with  the  Pl^^*^^?^ 
L^iilable.    The  ground  is  still  deep  going  to  the  south- 

nr  deep  alluvial  ground,  through  the  Hard  Graft  an^_  ad 
;^"^om  oi  l      ce„,ented,  with  oxide  of  iron  and 

peems  very  desirable. 

-Tn  a  district  ^hich  has  produced  .uch  entity  of 

iin  ore  from  the  shallow  ground  it  is  probable  that  an> 
dee.  aS,  will  be  found  to  contain  --;^o^X\7rT.l 
tions  of  ore  also,  and  the  tracing  of  such  deep  leads 
Vrefore  becomes  a  .natter  of  much  consequence  to  the 
Xl'  di'.trict.  Tt  is  probable  that  in  the  '.utter'  the  lead 
;e'!.retty  wet,  and  will  ren.ure  fairly  good  pumps  for 
its  drainac^- 
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•'The  Greenbuslies  field,  though  it  has  been  a  very  pay- 
able one  oai  the  whole,  is  still  very  little  aeveloped,  and 
the  shallow  alluvial  deposits  are  becoming'  more  or  less 
woirked  out,  will  ha^e  to  depend  more  and  more  as  time 
goes  on  on  the  opening  up  of  the  deei^er  alluN  lals  and  the 
stockworks.     The    possibility    of    working  the  latter  at  a 
very  low  content  in  tin  ore  seems  to  be  the  m<^st  import- 
ant problem  to  be  solved,  and   on  it  will  greatly  depend 
the  future  of  the  district.    There  is  a  certain  small  amount 
of  data  to  go  upon  that  indicates  that  there  is  a  chance 
of  handling  these  stockwork  deposits  at  a  profit     but  a 
great  deal  of  systematic  prospecting  has  yet  to  be  done 
before  sufficient  proof  would  be  forthcoming  to  Avarrant 
the  erection  of  the  extensive    plajit   that  would  be  neces- 
sary to  treat  ore  of  very  low  grade  successfully." 

*  "The  geological  structure  of  the  field  is  as  follows  :— 
The  tcyps  and  slopes  of  tha  ridges  are  covered  by  a  thin 
compact  capping  of  laterite,  consisting  of  a  mixture  of 
b'Biuxite  and  limonite,  the  former  usually  predominating. 
In  places  a  very  pure  iron  ore  is  found,  and  has  been 
largely  used  by  the  Fremantle  Smelting  Company  as  flux. 
This  laterite  is  due  to  the  concentration  at  the  surface, 
by  capillary  upward  movement  of  water  solutions,  of  the 
aliunina  and  iron  oxide  leached  out  from  the  underlying 
crystalline  rocks.  Immediately  below  the  laterite  these 
rocks  are  represented  by  clays  (leached  rock),  formed  in 
situ,  and  these  gradually  pass  into  the  crystalline  ground 
rock.  The  madn  mass  of  the  latter  is  granite,  foliated  in 
places,  and  outcropping  in  the  steep  sides  of  the  numerous 
g-ullies.  It  is  typically  coarse-grained  and  micaceous. 
Dykies  of  greenstone,  in  places  (as  at  the  Cornwall  Mine) 
altered  to  hornblende  s'ohist  cut  through  the  granite.  Two 
samiples  of  the  uncrushed  rock,  one  (7000)  from  Loc.  991, 
the  other  (5198)  from  Bunbury  G\illy,  are  both  bronzite- 
diaba-ses  comlt^'osed  of  plagioclase,  augite,  bronzite,  horn- 
blende, and  ilmenite.  The  primary  ore  bodies  appear  tc 
be  either  (1),  highly  foliated  bands  of  granite  (shear  zones 
similar  in  structure  and  origin  to  the  auriferous  green- 
stone lodes  of  Kalgoorlie)  impregnated  with  secondary 
cassiterite,  topaz,  tourmaline,  etc.  ;  (2),  albite  pegma/tite 
veins  or  dykes  ;  (3),  quartz-tourmaline  veins  or  dykes. 
Some  veins  also  of  these  types  exist  which  are  not  tin- 
bearing  at  all. 

"The^  secondary  ore  deposits  are  of  two  types  (1),  Ee- 
siduary  deposits,  including  laterite  and  residuary  clays 
and  sands,  representing  rock  decoonposed  Htu.  and  in 
which  angular  ore  occurs  in  its  original  position.  These 
are  of  minor  importance  ;  (2),  True  alluvial  deposits.  The 
swampy  flats  and  narrower  stream  beds  are  filled  with  a 
very  variable  thictmess  of  true  alluvial  material.  Some- 
times the  alluvial  ore  is  buried  to  a  depth  of  50ft.  or  60 
ft..^  and  in  nlaces  is  of  sufficient  age  to  have  become  con- 
solidated into  a    hard  ferruginous  conglomerate.  Mostly, 
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however,  the  alluvial  is  under  20ft.  deep,  arid  is  composed  . 
of  loose  sand,  clay,  or  low  level  laterite  gravel.  It  is  de- 
posits of  Hhis  nature  which  have  yielded  l^y  far  the  greater 
portion  of  the  tin  output  up  to  the  present.  Within  the 
last  two  years,  however,  more  attention,  has  been  paid  to 
the  lodes,  amid  each  month  sees  the  addition  of  more  mines 
to  the  list   of  those  producirhg  lode  ore." 

The    following   Notes   are   by    Mr.  E.  S. 
Simpson,  B.E.,  F.C.S.,  Mineralogist  and  As- 

SAYER  TO  THE  L  EPARTMENT,  MOST  oF  WHICH 
HAVE  ALREADY  APPEARED  IN  PRINT  IN  BULLE- 
TINS NOS.  6,  AND  AND  THE  ANNUAL  REPORT 
OF  THIS   DEPARTMENT  FOR  1899. 

PRIMARY  DEPOSITS.— The  most  important  of  these 
are  the  peg-matites  composed  essentially  of  albite  and 
quartz,  with  or  without  muscovite,  garnet,  tourmaline, 
topaz,  orthoclase,  taintalite  and  cassiterite.  The  most  im- 
portant of  these  deposits  occurs  within  a  belt  of  green- 
stone and  greenstone  schist.  They  are  probably  not  dykes 
in  the  sense  of  being  fissures  filled  by  sheets  of  originally 
molten  rock,  but  are  more  probably  closely  related  to 
ondinary  "lodes,"  being  the  result  of  hydrothermal  ac- 
tion. The  tin  may  have  been  introduced  into  them  in 
vapour  or  solution  of  tin  fluoride,  which  has  been  acted 
upon  in  the  fissures  by  carbonate  of  lime,  or  even  felspar, 
w-ith  the  production/  of  tin  oxide  and  such  minerals  as 
topaz  and  tourmaline.  Such  deposits  may  be  expected  to 
extend  to  very  great  deaths  without  diminishing  in  ore 
value,  the  numerous  small  veins  found  near  the  surface 
coalescing  tol  a  large  extent  as  depth  is  reached. 

Above  the  water  level  these  veins  are  often  highly 
micaceous  and  foliated  to  a  considerable  extent.  At  the 
South  Cornwall  mine  a  very  micaceous  and  foliated  lode 
composed  of  pale  jrreen  muscovite,  quartz,  topaz  and 
coarse  cassiterite  yielded  from  near  the  surface  what  was 
probably  the  richest  lodestuff  yet  raivsed  on  the  field  ;  see 
specimen  (4660)  in  the  Geological  Museum.  A  large  speci- 
men (7198)  from  a  depth  of  130  feet  recently  receitve.fl  front 
this  mine  is  a  compact  banded  lode  composed  mainly  of 
albite  with  qfuartz,  tourmialine,  topaz  and  cassiterite.  A 
still  more  recent  sample  from  a  depth  of  ITjO  feet  con- 
tained 1.09  per  cent,  of  tin,  together  with  a  little  arseni- 
cal pyrites.  The  average  yield  of  ore  from  this  lode  has 
been  0.55  per  cent,  of  metallic  tin.  A  crystal  of  clean 
cassiterite  from  this  lo-de  was  found  to  contain  76.9  per 
rent,  of  metallic  tin,  and  to  have  a  specific  geavity  of 
7.15. 
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Bulk  samples  from  the  Cornwall  mine  of  a  foliated  ore 
composed  of  albite,  tourmaline,  miiscovite  and  quartz 
gave  assays  of  1.79,  0.55,  3.46  and  1.09  per  cent.  ;  these 
samples  wese  obtained  from  above  the  150  feet  le\^el. 

A  highly  micaceous  lode  in  the  Enterprise  mine  has 
yields  a  fair  amount  of  tantaiiie,  vtac  mjia. 

SECONDARY  DEPOSITS.-The  denudation  of  the  many 
tin-bearing  lodes  and  other  primary  depos^its  has  led  to  a 
considerable  concentration  of  ore  in  laterites,  residuary 
clays  and  sands,  and  in  the  true  alluvial  deposits  of  the 
swampy  flats  and  water  courses.  In  the  residuary  de- 
posits some  of  the  ore  is  very  coarse,  but  in  most  of  the 
seconaary  deposits  is  fine,  being  usually  under  one-tenth 
of  an  inch  in  diameter,  though  but  little  appears  to  be 
under  one-sixtieth. 

Pure  tin  dioxide  contains  78.6  per  cent,  of  the  metal, 
but  the  native  ore,  "tinstone"  or  "cassiterite,"  invari- 
ably contains  more  or  less  chemically  combined  oxides  of 
iron,  aluminium,  calcium  and  magnesium,  so  that  clean 
cassiterite  seldom  assays  over  74  per  cent,  of  the  mjetal. 
A  coa>rse  fragment  of  clean  alluvial  ore  from  Xorth  Green- 
bushes  was  found  to  assay  71.6  per  cent,  of  tin.  All  bnlk 
lots  of  alluvial  concentrates  are  invariably  of  still  lower 
gradv^  owing  to  the  presence  of  other 'heavy  minerals 
which  cannot  be,  or  have  not  been,  completelv  dressed 
out  of  them  by  the  miners.  Under  ordinary  circumstances, 
however,  carefully  dressed  ore  shonld  not  contain  much 
less  than  67  per  cent,  of  the  ra;etal  being  free  from  all 
minerals  with  a  specific  gravity  under  4. .5. 

The  chief  constituents  of  the  secondarv  ores  at  Green- 
bushes  are  quartz  and  clay,  with  lesser  proportions  of 
iron  oxide  and  tourmaline.  These  are  all  of  low  specific 
gravity,  and  therefore  seldom  appear  in  apprecitiible 
amounts  in  the  dressed  ore.  Accompanying  the  cassiterite 
are,  however,  numerous  heavy  minerals  derived  from 
the  tin  lodes  and  from  the  rocks  enclosing  them,.  Ranged 
in  approximately  relative  order  of  frequencv  these  min- 
eraks  are  ilmenite,  zircon,  rutile,  magnetite,  stanrolite, 
gahnite,  tantalite,  stibiotantalite,  kyamite  and  native  tin. 
According  to  the  efficiency  of  the  dressing  plant  these 
minerals  are  present  in  quantities  varying  from  traces  up 
to  about  40  per  cent,  in  first  grade  concentrates  and  to 
80  per  cent,  in  "seconds." 

In  the  accompanying  table  details  are  given  with  re- 
spect to  several  such  concentrates  so  far  as  size  of  grain, 
component  minerals  and  content  in  tin  are  concerned. 
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ILMENITE  (titanate  of  iron)  is  usually  mainly  respon- 
sibile  for  the  low  assay  value  of  poor  concentrates.  It  is 
possible  to  remove  it  by  at  least  three  difierent  ways  :— 
(1)  By  careful  reconcentration  by  water  of  the  first  con- 
centrates, its  specific  gravity  being  considerab^ly  below 
that  of  cassiterite.  A  sample  from  Bonnor's  claim  was  on 
my  recommendation  thus  treated,  and  the  grade  was  im- 
proved from  20  per  cent,  tin  to  63  per  cent.  (2)  By  mag- 
netic concentration.  (3)  By  sifting  through  a 'screen  of 
about  40  meshes  to  the  linear  inch,  the  coarser  product 
thus  obtained  being  mainly  tin  ore,  the  finer  ilmenite. 

ZIRCOX  (silicate  of  zirconium)  is  very  plentiful  in 
most  of  the  low  concentrates.  It  is  usually 'in  very  small 
well  formed  crystals,  colourless  or  rarely  violet,  yellow 
or  light  brown.  Its  specific  gravity  is  only  4.6,  so  that 
method  (1)  a'bove  should  separate  it.  Method  (3)  has  also 
been  found  successful,  the  zircon  being  invariably  much 
finer  grained  than  the  great  part  of  the  associated 
cassiterite. 

QUARTZ  and  TOURMALINE  are  absent  from  all  care- 
fully dressed  ore.  The  latter,  being  black  in  colour,  is 
sometimes  retained  in  samples  under  the  impression  it  is 
tin  ore,  and  therefore  not  to  be  allowed  to  go  off  in  the 
tailings.  Much  of  the  quartz  is  .of  a  peculiar  smoky  tinge 
and  granular  structure. 

RUTILE  (oxide  of  titanium)  appears  to  be  plentiful  in 
some  claims  east  of  the  main  ridige.  It  is  dark  brown  in 
colour,  sometimes  very  coarse,  sometimes  very  fine 
grained.  Its  specific  gravity  being  only  4.2,  careful  re- 
concentration  should  remove  it. 

MAGNETITE  is  not  very  common.  Reconcentration  or 
magnetic  treatment  should  separate  it. 

STAUROLITE  (hydrated  silicate  of  iron  and  alu- 
minium) is  occ;3sionally  seen  in  the  ore.,  Its  specific 
gravity  is  only  3.7,  so  it  should  not  be  difficult  to  re- 
move. In  one  part  of  the  field  concentrates  consisting 
wholly  of  this  mineral  have  been  obtained  ;  see  specimen 
(8453)  in  the  Geological  Museum. 

GAHNITE  faluminate  of  zinc).  Small  well  formed 
octrahedral  crystals  of  this  mineral  are  to  be  seert  in 
very  many  samples  of  ore.  They  vary  in  colour  from 
pale  to  very  dark  green.  Specific  gravity  4.6.  They  are 
especially  plentiful  in  a  sample  from  Spring  Gully  (697). 


GARNET  and  KYANITE  (siHcate  of  aluminium)  occur 
m  occasional  fragments  in  the  stream  ore,  the  former 
bright  red  in  colour,  the  latter  colourless  to  blue. 

NATIVE  TIN.  From  sample  (697)  from  Spring  GuUy 
ten  small  non-magnetic  particles  were  picked  out.  These 
particles  were  partly  rounded  and  partly  flattened,  and 
under  the  microscope  were  setn  to  be  tin-white  in  colour 
with  a  roughened  surface,  in  which  were  embedded  grains 
of  quartz,  etc.  They  are  sectile  and  dissolved  readily  in 
strong  hydrochloric  acid,  yielding  a  solution  which  gave 
reactions  for  tin  but  not  for  lead,  zinc  or  iron.  The  par- 
ticles Avere  undoubtedly  metallic  tin,  which,  according  to 
Dana,  has  only  been  with  certainty  recognised  in  one 
other  locality,  viz.,  at  Oban,  in  New  South  Wales.  In 
both  cases  bush  fires  raging  over  surface  exposures  of  tin 
ore  may  account  for  the  origin  of  the  metal. 

TANTALUM.— The  two  rare  metals  tantalum  and  its 
twin  brother  niobium,  are  nowhere  found  in  the  native 
state  or  in  sulphides  or  other  similar  minerals.  They 
exist  always  in  combination  with  oxygen,  and  one  or 
more  other  metals,  the  oxides  having  an  acid  character 
and  giving  rise  to  tantalates  and  niobates.  They  invari- 
ably occur  in  conjunction,  replacing  one  another  isomor- 
phously  to  a  very  variable  extent,  the  niobate  of  a  metal 
often  passing  by  insensible  gradations  into  the  tantalate 
without  change  of  form  or  physical  characters  other  than 
a  corresponding  gradual  rise  in  specific  gravity,  tantalum 
having  an  atomic  weight  double  that  of  niobium.  In  the 
following  pages  therefore  whenever  a  mineral  is  described 
as  a  tantalite  it  must  be  unaer stood  that  it  contains 
niobium  as  well  as  tantalum,  but  that  the  latter  is  pre- 
sent in  preponderating  amount,  and    vice  versa. 

The  following  are  some  ol  the  heavy  minerals  which,  in 
mode  of  occurrence,  appearance,  and  physical  characters, 
closely  resemble  tin  ore,  with  which  they  are  often  asso- 
ciated. As  the  determina  tion  of  these  minerals  requires  a 
certain  amount  of  knowledge  and  apparatus  not  usually 
available  in  the  bush,  it  is  advisable  to  forward  samples 
to  a  qualified  man  to  be  tested. 

TANTALITE.— Tantalate  of  iron,  FeTa  Or.  Part  of  the 
tantalum  is  invariably  re^^laced  by  nobium,  and  part  of 
the  iron  by  manganese.  The  variety  Manganotantalite 
contains  more  manganese  than  iron.  Tantalic  oxide, 
to  86  per  cent.  Crystallised  or  massive,  or  in  rolled 
grains.   Black,  opaque.    Hard  (6),  brittle,  G.,  6.2  to  8.0. 


STIBIOTANTALITE.- Tantalate  and  niobate  of  anti- 
mony, Sb2  ( Ta  Nb )  2O8.  Tantalic  oxide,  40  10  55  per  cent, 
Crystallised  or  massive,  or  in  rolled  grains.  Grey,  yellow, 
or  brown  ;  semi-translucent  to  opaiqiie.  Soft  (5),  brittle. 
G.,  6.4  to  7.5. 

MICROLITE.-Tantalate  and  niobate  of  calcium,  CsCz 
(Ta  Nb )  2O  7  Taiiialic  oxide,  60  to  75  per  cent.  Crystal- 
lised or  massive,  or  in  rolled  grains.  Grey,  pink,  yellow, 
or  brown  ;  transparent  to  opaque.  Hard  (5.5),  brittle, 
but  much  tougher  than  other  tantalum  ores.  G.,  5,2  to 
5.7. 

TA^^TALITE  and  STiBlOTAiNTALITE.— These  ores  of 
tantalum  are  of  sufficient  interest  to  warrant  more  ex- 
tended notice.  The  following  account  of  their  occurrence 
at  Greenbushes  is  taken  from  Bulletin  No.  30  :— 

''The  first  discovery  of  tantalum  ore  in  Australia  was 
that  of  stibiotantalite  in  stream  tin  ore  from  Greenbushes 
by  Messrs.  J.  J.  East  and  G.  A.  Go-yder,  of  Adelaide,  in 
1893.  This  mineral  had  previously  been  looked  upon  by 
the  miners  as  either  'resin  tin'  or  scheelite.  This  mineral 
threateaied  at  that  time  to  seriously  depreciate  the  value 
of  the  Greenbushes  tin,  owing  to  its  causing  a  contamina- 
tion of  the  latter  with  antimony. 

"In  1900,  at  the  time  ^^hen  the  author  (E.S.S.)  was 
examining  some  of  the  antimonlal  tin  ores,  with  a  view  to 
sugp-esting  a  method  of  treatment,  trouble  was  again  ex- 
perienced at  Greenbushes  with  a  second  class  of  concen- 
trates. Some  apparently  clean  tin  concentrates  from  al- 
luvial ground  refused  to  yield  up  any  tin,  either  in  the 
assay  pot  or  in  the  smelting  furnace.  Several  samples  of 
this  mysterious  ore  were  forwarded  to  the  author,  and 
proved  to  be  tantalite  of  the  normal  iron  variety. 
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"Two  ores  oi  tantalum,  tantalite  and  stibiotantalitc% 
have  been  worked  on  this  field.  Analyses^  of  these  are 
oriven  below  : — 
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G.  A.  Goyder 

"Neither  of  these  minerals  is  by  any  means  common 
on  the  fields,  to  the  southern  half  of  which  their  occur- 
rence is  limited.  Of  tlhfe  two,  taJtitalite  is  by  far  the  most 
plentiful.  Tantalite  has  been  found  i/i  sdu  in  Bunbury 
Gully,  and  at  the  head  of  the  Moulton  Broo^^  (Battler's 
Gully)  iflo  a  highlj^  micaceous  material  (6506,  6375) 
Avhich  is  probably  the  upper  portion  of  an  albite  peg^ma- 
tite  of  the  usual  type.  In  these  it  occurs  in  comparatively 
coarse  and  very  fine  pieces,  devoid  of  all  crystal  faces, 
but  exhibiting  an  ill-defined  cleavage.  Chiefly,  however, 
it  is  known  as  waterworn  pieces  from  the  size  of  fine  shot 
up  to  131bs.  in  weight  (19.27)  associated  with  tin  ore  in 
the  alluvial  deposits  of  Bunbury  and  Floyd's  Gullies. 

"Associated  with  the  stream  tantalite,  but  in  much 
smaller  anid  less  frequent  pieces,  is  the  uniqiue  mineral 
stilbiotantalilte.  It  is  found  at  times  forming  thin  veins  in 
tantaJite,  of  which  it  appears  to  be  an  alteration  product 
due  to  the  passage  of  antimonial  solutions  through  cracks 
in  the  parent  mineral.  It  occurs  also  in  waterworn  frag- 
ments from  the  size  of  a  pin's  head  up  to  about  two 
inches  in  diaimeter.  Most  of  these  consist  of  pure  yellow 
or  greyish  stibiotantalite,  but  some  consist  of  an  ill- 
defined    black    core    of  tantalite    surrounded  by  the  pale 
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coloured  antimony  mineral.  It  ahvays  exhibits  more  or 
less  definite  traces  of  crystalline  structure,  one  cleavage 
being  usually  very  distinct. 

"The  recorded  output  of  tantalum  ore  is  very  small, 
viz.,  2.46  tons  up  to  the  end  of  1908.  This,  however,-  is 
probably  verj-  far  short  of  the  true  total  oi  ore  raised, 
many  comparatively  small  parcels  oi  ore  never  having 
been  reported  to  the  Statist. 

ENTERPKISE,  M.L.  369  (U^  acres).— This  lease  is  situ- 
ated at  the  head  of  Bunbury  Gully,  extending  across  the 
main  road  to   Bridgeto\vii.     Mr.    Campbell,  in  December 
190.5,  described  this  mine  in  the  following  terms*  :— 

"An  opencut  abo^t  12ft.  deep  has  been  made  on  the 
west  side  of  the  road  ;  the  upper  seven  feet  shows  a  wash 
of  tin  and  tantalite  (6507,  6508,  6509)  ;  below  this  is 
kaolinised  gneiss,  containing  a  micaceous  lode  formation 
(crushed  pegmatite  E.S.S.):  18  inches  wide  (6506),  slight- 
ly greenish  in  tint,  but  in  places  slightly  ferruginous,  car- 
rying particles  of  tantalite  and  tourmaline  from  coarse 
dust  to  chunks  one  inch  in  diameter.  A  drive  has  been 
put  in  on  the  lode  .30ft.  The  lode  is  seen  for  18ft.,  when 
it  tapers  out,  but  the  micaceous  formation  continues  and 
appears  to  be  making'  again  at  the  end  of  the  drive.  The 
strike  of  the  lode  is  .323  degrees,  and  the  underlay  22  de- 
e^rees  to  the  south-west.  A  shaft  about  seven  feet  deep 
has  been  commenced  a  few  yards  farther  south  to  reach 
this  lode  further  on  the  underlay.  A  pot-hole,  one  and  a 
half  chains  north-west  of  the  last  spot  shows  a  somewhat 
similar  wash  (6508)." 

Some  large  pebbles  of  alluvial  tantalite  (6507)  from 
this  mine  are  wholly  or  partially  covered  with  a  smooth, 
hard,  and  firmly  adherent  coating  of  ferruginous  bauxite, 
as  much  as  three  or  four  millimetres  thick  in  places. 
This  peculiarity  is  shared  bv  the  tin  ore  in  other  parts  of 
the  field.  A  fair  amount  of  stibiotantalite  has  been  ob- 
tained from  this  mine  (7199). 

Mr.  Campbell  further  states  :-  ** 

"A  little  tantalite  is  said  to  have  been  found  in  wash 
with  tin  on  the  next  lease  to  the  north,  M.L.  370,  Wills, 
held  by  Alfred  Seabrook,  and  a  claim,  No.  755,  the  Dill- 
McKay,  held  by  Messrs.  Hille  &  O'Farrell,  adjoining  thej 
east  side  of  M.L.  .369  ;  and  also  in  M.L.  379,  Galtee-more, 
lield  by  Messrs.  Marsh  and  Gait  ;  this  is  one  mile  south- 
westf^rly  from  the  Greeniblishes  Well  Reserve  1381  ;  it  ad- 
joins part  of  the  south  side  of  M.L.  313,  Battlers'  Hope. 
A  lode  said  to  cany  tantalite  as  well  as  tin  has  been 
r.pened  up  on  this  lease.  It  is  a  kaolinised  peg-matite 
(6375)." 

*  Western  Australia.    Report  of  the  Department  of  Mines  for  the  Year  1905. 
Perth  :  By  Authority,  1906.    »*  Loc.  cit. 
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GEOLOGY. 

In  studying  the  geological  characters  of  this  tract  of 
country  one  is  handicapped,  as  in  all  the  South  Western 
portions  of  this  State,  by  the  ubiquitous  laterite  cap- 
pings,  which  not  only  cover  all  the  elevations,  thus  mask- 
ing from  observation  the  character  of  the  rocks,  but  also 
overlay  the  deep  leads  land  often  even  the  alluvium  of 
the  gullies.  It  follows  as  a  natural  consequence  that 
until  this  crust  has  been  penetrated  the  actual  character 
of  the  underlyinc^  rocks  can  only  be  surmised,  and  there- 
fore no  definite  boundaries  can  be  laid  down.  It  is  true 
that  near  the  base  of  the  hillsides  and  fringing  the  allu- 
vium of  some  of  thd  deeper  gullies,  and  sometimes  even  in 
their  beds,  outcrops  of  gtneissic  granite  with  diorite  dykes 
tire  exposed,  which  lead  to  the  conclusion  that  the  whole 
of  this  belt  of  country  was  composed  of  rocks  of  the 
acidic  type,  intersected  by  stanniferous  greisen,  but  this 
has  not  proved  to'  be  the  case,  since  wherever  sinking  has 
been  undertaken  upon  the  tin-bearing  belt,  the  country 
rock  has  proved  to  be  of  a  basic  character. 

This  fact  is  supported  by  the  composition  of  the  super- 
incumbent laterites  which,  from  their  richness  in  iron 
along  this  central  belt,  clearly  indicate  their  biisic  origin. 

CRYSTALLINE  SEEIES.— The  oldest  rocks  exposed  in 
this  district,  to  which  no  age  can  be  assigned,  belong  to 
this  group  ;  they  consist  for  the  most  piart  of  gneissic 
granites  intersected  by  bronzite-diabase  and  pegmatite 
veins  ;)  later  developments,  however,  have  proved  the  exist- 
ence of  a  belt  of  basic  rocks  bieneath  the  laterites  follow- 
ing the  main  tin-Jbearing  zone  of  the  field. 

GNEISSES.— These  rocks  comprise  by  far  the  largest 
area,  so  far  as  can  be  observed,  since  they  are  seen  out- 
cropping along  the  gtilly  sides  or  in  their  beds  from  the 
edge  of  the  stanniferous  belt  to  the  boiuidaries  of  the 
field. 

They  are  in  places  intersected  by  diabase  dykes,  peg- 
mjatite  veins  and  quartz  reefs  often  heavily  charged  with 
tourmaline,  and  apparently  constitute  the  oldest  portion 
of  the  crystalline  series  upon  this  field,  but  whether  they 
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are  of  sedimentary  or  igneous  origin  it  is  impossible  to 
state. 

These  gneisses  in  places  merge  into  dark-coloured  mica 
schists,  in  u-hich  the  mica  is  usually  biotite,  which  gives 
the  rock  a  black  appearance,  whilst  the  tourmaline  quartz 
reefs  pass  into  schorl  rock. 

Tin  in  small  quantities  has  been  worked  in  this  gneis- 
sic  zone  in  the  vicinity  of  pegmatite  dykes,  or  at  points 
where  it  has  been  transported  by  the  stream  action, 
otherwise  they  do  not  appear  to  be  metalliferous. 

GEEEIs STONES. —Beneath  the  laterite  which  covers  the 
central  ridges  of  this  field,  striking  in  a  north-westerly 
direction,  a  series  of  basic  rocks  are  met  with  in  sinking. 
These  for  the  most  part,  so  far  as  exposed,  consist  of 
highly  weathered  hornblende  rocks  and  mica  schists, 
which,  in  the  section  exhibited  in  Mr.  Elias's  tunnel,  ap- 
pear to  be  traversed  aloncr  their  foliation  by  a  series  of 
diabasic  dykes,  these  d3^r:es  are  sometinies  massive  bron- 
zite-diabase  extending  upwards  into  soft  altered  country, 
but  at  others  the}-  are  represented  bv  a  series  of  solid 
massive  boulders,  whilst,  in  a  further  stage  of  decomposi- 
tion the^^  appear  as  a  chain  of  rounded  and  much  weath- 
ered boulders. 

It  is  impossible  to  determine  at  the  present  what  class 
of  rock  these  weathered  basic  rocks  represent,  but  it  is 
possible  that  they  are  diabasic,  the  foliation,  weathering 
and  disintegration  being  due  to  shearing  and  the  snbse- 
.juent  passage  of  meteoric  water  with  accompanying  hv- 
dration. 

At  other  points  of  this  belt  highly  micaceous  horn- 
blende schists  are  also  encountered,  but  these  usuallv 
occur  in  the  proximity  of  dykes. 

DYKES.— Included  within  the  limits  of  this  greenstone 
area  are  belts  of  highly  foliated  granite,  which  are  often 
of  very  considerable  breadth  ;  they  have  not  up  to  the  pre- 
sent been  penetrated  beneath  the  zone  of  hydration,  and 
in  consequence  they  usually  consist  of  kaolin  with  quartz 
and  a  little  mica  with,  in  places,  bands  containing  large 
quantities  of  tourmaline  and  small  quantities  of  cassi- 
terite,  the  whole  being  intersected  or  traversed  by  small 
stanniferous  pegmatite  veins. 

These  pegmatite  dykes  which  constitute  the  tin  matrix, 
like  the  foliated  granites,  have  not  as  yet  been  sunk  upon 
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into  the  unaltered  rock,  and,  as  a  consequence,  only 
weathered  minerals  can  be  exaimined,  but,  since  they  are 
the  only  members  of  this  series  which  have  so  far  proved 
to  be  of  economic  value,  very  considerable  interest  at- 
taches to  them. 

They  evidently  represent  the  most  recent  of  the  cry- 
stalline series,  for  althougth  they  appear  in  places  to)  have 
been  cut  through  by  the  disbase  dykes,  it  will  probably 
be  found  upon  more  carefiil  investig'ation  that  their  fis- 
sures have  only  been  suddenly  deflected  upon  encounter- 
ing these  bars*  of  hard  massive  rock. 

Generally  speaking,  they  consist  of  albite  (felspar), 
muscovite  or  lepiidolite  (mica)  ajnd  quartz,  but  the  pro- 
portions in  which  these  mineral  roU'Stituents  vary  is  so 
considerable  that  the  veins  in  places  may  consist  almost 
entirely  of  felspar  or  in  others  of  quartz,  whilst  at  others 
largely  of  mica  or  two  or  more  ot  them  in  any  propor- 
tion with  such  associated  minerals  as  tourmaline,  topaz, 
arsenical  pyrites,  cassiterite,  stibio-  and  ferro-tantalite, 
zircon,  ilmenite  and  gold. 

Of  these  only  the  tourmaline  plays  any  important  part 
as  a  rock-forming  mineral,  and  it  is  sometimes  by  far  the 
most  conspicuous  mineral  in  the  vein,  whilst  at  other 
times  it  ma!y  only  appear  as  fine  needle-like  crystals  or 
grain,  somietimes  being  entirely  absent.  ^ 

The  peg]matites  of  this  field  illustrate  most  clearly 
metosomatic  action,  and  with  a  little  trouble  a  complete 
series  of  rocks  could  be  collected  illustrative  of  the  gra- 
dual transition  from  a  pegmatite,  composed  mostly  of  al- 
bite, through  the  greisen  into  a  pure  quartz  specimen, 
which,  when  examined  microscopically,  still  exhibits  the 
granite  structure,  whilst  tourmialine  and  cassiterite  are 
the  only  associalJed  minerals  which  have  so  far  been  found 
to  exist  throughout  the  entire  series. 

LODES.— Under  this  head  are  classed  the  pegmatite, 
greisen  eind  quartz  veins  w^hich  carry  cassiterite  in  appre- 
ciaJble  quantities,  they  are  met  with  along  a  greenstone 
belt  which  follows  a  course  a  little  west  of  north,  start- 
ing from  a  point  about  one  mile  from  the  south-east  cor- 
ner of  this  field,  and  extending  northward  for  a  distance 
of  four  miles,  or,  roughly  speaking,  to  the  north  side  of 
Dumpling  Gully,  with  an  average  width  of  about  two 
miles  if  a  few  minor  outlying  patches  in  the  granite  area 
are  not  included. 


They  may  be  divided  into  three  groups,  viz.,  the  Foli- 
^ited  Granites,  the  Pegmatites  and  the  Quartz  Veins  ;  the 
tirst  two  of  these  being  distinct,  whilst  the  last  mentioned 
are  in  all  probability  onlv  metosoraatic  alterations  o>f  the 
pegmatite  dykes. 

The  foliated  granites  are  of  the  least  importance  from 
3.  lode-mining  point  of  view-,  but  at  the  same  time  they 
have  played  an  important  part  in  the  enrichment  of  the 
alluvium,  owing  to  the  fact  that  the  denudation  of  these 
large  low-  grade  bodies  after  long  periods  of  stream  con- 
centration have  yielded'  rich  deposits  of  fine  grained  tin 
ore,  besides  which  these  bodies  are  also  often  intersected 
bv  small  veins  of  pegmatite  rich  in  tin,  or  networks  of 
these  (stockw-orks),  portions  of  which  in  the  zone  of 
w-eathering  have  been  worked  on  alluvial  giround  near 
Xorth  Greenbushes. 

The  pegmatite  dykes  are  roughly  of  three  types,  1st, 
those  which  axe  largely  composed  of  white  felspar  ;  2nd, 
those  of  a  red  colour  (ferruginous)  and  heavily  charged 
w-ith  tourmaline  ;  and  3rd,  those  of  a  highly  micaceous 
character.  The  first  of  these  are  well  illustrated  in  the 
South  Cornw^all,  where  a  larg^e  dyke  has  been  worked  in 
the  soft  ground  for  a  consideralde  length.  The  second 
class  are  more  common  at  the  liunbury  end,  carrying  tin 
in  large  crystals,  tbe  red  colour  being  in  all  probability 
due  to  the  decomposition  of  arsenical  pyrites  which  has 
caused  chemical  reaction  to  take  place  upon  the  tourma- 
line, .which,  althoug-h  occurring  in  large  crystals,  is  usual- 
ly soft  and  friable,  whilst  the  cavSsiterite  crystals  are 
usually  dull  and  etched  upon  thin  surfaces. 

At  the  surface  these  veins  are  very  erratic  in  their 
behaviour,  it  being  impossible  to  trace  theiA  individually 
for  any  length  horizontally,  but  since  they  follow  well- 
defined  belts  of  considerable  extent,  it  is  probable  that 
lhey  are  offshoots  from  a  main  body  which  exists  at  a 
depth. 

The  mica  lodes  (greisen)  are  particularly  well  deve- 
loped' in  the  Cornw^all  mine,  upon  which  property  one  out 
of  a  series  of  three  or  four  dykes  has  been  worked  for  a 
length  of  several  chains. 

The  q,uartz  or  quartz  toiirm(aline  veins  (altered  pegmja- 
tite)  sometimes  contain  crystals  of  mica  and  cassiterite. 
One  of  these  has  been  met  with  at  Sonth  Greenbushes  not 
far  from  the  State  Battery,  and  another  to  the  westward 
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of  Hester's  troughs,  but  nowhere,  so  far,  have  they  btien 
proved  to  be  of  sufficient  value  to  be  worked  profitaibly. 

Besides  these  definite  veins,  large  tracts  of  sandy 
country  of  considerable  dejith,  carrying  tin  and.  tourma- 
line in  the  form  of  minute  grains  throug'hout,  are  met 
with  in  one  or  two  localities  in  close  proximity  to  a  net- 
work of  quartz  veins,  which  appear  to  represent  altered 
tin-bearing  pegmatites  (stockworks). 

Although  differing  so  greatly  in  appearance  there  is 
little  doubt  but  that  all  of  these  dykes  have  a  common 
origin,  whether  it  be  due  to  igneous  intrusions  into  super- 
heated rock,  or  to  deep-seated  hydrothermal  action,  is  of 
little  consequence  from  an  economic  point  of  view,  since 
whichever  theory  is  adopted,  their  source  being  deep- 
seated,  it  is  probable  that  the  small  and  more  numerous 
openings  at  the  surface  will  unite  at  a  depth  into  main 
fissures  of  greater  size.  There  is  no  good  reason  to  fear 
a  decrease  in  value,  since  not  only  were  these  fissures  un- 
d;oubtedly  filled  from  below,  but,  owing  to  the  insolubility 
of  cassiterite  no  leached  or  zones  of  secondary  enrichment 
need  be  expected  in  the  upper  levels  similar  to  those  met 
with  in  lodes  carrying  ores  of  other  ^metals,  therefore 
everything-  points  to  a  continuance  of  the  average  values 
downwards,  with  possibly  an  increasing  size  of  the  ore 
body  if  the  smaller  veins  unite. 

LATERITES.— This  formation,  as  will  be  seen  from  the 
map,  covers  a  very  considerable  area,  upon  this  field,  not 
onl)'  hiding  from  viiew  tlie  geological  features  of  the  coun- 
try, but  protecting  in  a  large  measure  the  stanniferous 
deposits  from  thie  denuding  action  of  the  streams. 

They  are  distinctly  the  result  of  rock  weathering  in 
situ  since  not  only  may  the  character  of  the  latter  be 
determined  by  their  composition,  bnt  the  caps  of  lodes 
traced  by  the  tourmaline  and  tin  which  still  remains  un- 
altered. Although  the  formation  of  laterites  is  supposed 
to  be  due  to  the  weathering  of  rocks  under  a  tropical 
and  arid  climate,  we  find  in  this  State  that  they  attain 
their  maxitmum  deveiopiment  in  the  wSouth-West,  which  does 
not  fulfil  these  conditions,  neither  are  there  any  indica- 
tions of  it  having  been  so  during  recent  times,  added  to 
which  the  hilly  character  of  the  surface  may  be  consid- 
ered to  constitute  conditions  utterly  unfavourable  to  de- 
posits of  this  class  ;  the  natural  conclusion  is,  therefore, 
that  the  climate  has  changed  materially  since  the  beds 
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were  formed,  which  assumption  is  supported  by  the  evi- 
dence afforded  by  the  deep  leads,  which  will  be  dealt  with 
later  on. 

One  verv  remarkable  feature  with  regard  to  these  de- 
posits upon  this  field  is  their  occurrence,  not  only  as  the 
result  of  the  alteration  of  the  C  rystalline  Series,  but  also 
of  the  older  and  sometimes  apparently  the  more  modern 
alluviums,  whilst  it  is  not  unusual  to  find  beds  of  this 
material  with  alluvium  both  above  and  below  tnem,  thus 
clearly  indicating  periodic  and  zona]  changes  in  the  cli- 
matic conditions. 

The  laterite  deposits  'are  of  economic  value,  other 
than  road-making,  for  not  only  have  they  yielded  large 
cjuantities  of  tin  oxide  in  the  proximity  of  lodes  or  stock- 
works,  but  at  one  point  a  quarry  has  been  opened  and 
worked  for  ironstone  flux  for  the  Fremantle  Smelting 
Works,  7,481  tons  having  been  raised,  valued  at  £4,629. 

These  deposits  vary  in  composition  from  solid  and 
pure  limonites  to  aluminous  rocks  almost  destitute  of 
iron  ;  they  are  often  of  very  considerable  thickness,  giving 
great  trouble  to  the  miners,  since  they  are  so'  tough  that 
explosi'  es  have  but  little  effect  upon  them,  as  a  conse- 
q*uence  they  have  to  be  penetrated  by  picks,  hammers, 
and  gads.  In  their  detrital  form  these  laterites  form 
what  are  usually  known  hs  ironstone  gravel,  these  con- 
sist of  nodular  cla}^  ironstones  of  concretionary  appear- 
ance, either  intermixed  with  sand  or  earthy  matter,  the 
latter  being  most  common  upon  the  greenstone  area  and 
the  former  upon  the  granites.  They  have  been  extensively 
worked  in  places  for  tin,  'f)eing  treated  as  alluvial  de- 
posits, and  the  tin  separated  for  the  most  part  by 
ground  sluicing  upon  a  fairly  large  scale  on  account  of 
their  generally  low  value.  This  class  of  stanniferous 
gravels  is  directly  derived  from  the  disintegration  of 
lateritic  deposits  resulting  from  the  alteration  of  tin-bear- 
ing lodes  and  stockworks  in  situ. 

The    only    other    economic    T)urpose    to    which  these 

gravels  are  applied  is  road  making,  in  \vhich  those  of  the 

more  clayey  nature  are  preferable,  owing  to  tlieir  better 
binding!  character. 

There  are  also  certain  sand}'-  deposits  upon  this  field, 
which,  although  not  strictly  speaking  laterites,  still  re- 
present the  weathering  »w  ff'tf  of  rocks  destitute  of  both 
iron  and  alumina,  therefore  although  formed  under  pre- 
cisely the  same  conditions,  they  lack  cementation,  since 


no  soluble  binding  material  existed  in  them  which  could 
be  drawn  to  the  surface  by  capillary  action. 

These  deposits  are  of  certain  economic  importance, 
since  they  often  contain  fine  grains  of  tin  in  small  quan- 
tities through  the  entire  mass.  Work  was  started  upon 
certain  of  them  upon  an  extensive  scale  just  at  the  time 
when  the  value  of  tin  ore  fell,  after  which  they  could  not 
be  looked  upon  as  payable,  and  in  consequence  work  was 
discontinued,  but  it  will  doubtless  be  resumed  at  some 
future  time  when  the  price  improves. 

These  sand  deposits  are  often  of  considerable  thick- 
ness and  usually  contain  a  large  volume  of  water,  the 
sand,  which  is  very  fine  and  uniform  in  grade,  often  car- 
ries a  small  quantity  of  fine  grains  of  toiirmaline  as  well 
as  cassiterite  throughout  the  entire  mass. 

They  evidently  result  from  the  weathering  in  situ  of 
low  grade  stanniferous  granites  or  stockworks,  since  no 
concentration  has  taken  place,  the  tin  being  in  as  large 
qjuantities  at  the  surface  as  below.  In  the  vicinity  of 
these  deposits,  where  the  surface  is  not  entirely  covered 
with  laterite,  large  cjTiantities  of  small  cjuartz  fragments 
are  sometimes  met  with,  these  are  of  that  brecciated 
character  which  may  be  taken  to  indicate  their  pegma- 
titic  origin,  the  only  contained  mineral  apparent  being  a 
little  tourmaline. 

As  these  fragments  are  usually  sub-angular  or  flakey 
in  character,  they  in  all  probability  result  from  the  dis- 
integration of  a  network  of  veins  of  small  snze,  and  repre- 
sent the  intermediate  stage  of  decomposition  between  the 
solid  rock  and  the  sand  deposits. 

ALLUVIUM.— These  deposits  are  responsible  for  by, far 
the  greater  proportion  of  the  tin  that  has  so  far  been 
won  from  this  field,  and  may  be  divided  into  two  main 
groups,  the  first  of  which,  or  most  ancient,  being  the  old 
river  courses  or  deep  leads,  whilst  the  second  are  repre- 
sented by  the  existing  water  .channels.  These  latter  must 
be  for  the  most  part  of  considerable  antiquity,  since  the 
tin-bfearing  gravels  are  not  usually  met  with  at  the  sur- 
face, but  lie  at  a  depth  of  from  10  to  40  feet  beneath  the 
present  stream  bottom. 

The  deep  leads  represent  the  old  drainage  channels  of 
the  field,  whilst  the  character  of  the  deposits  contained 
clearly  indicate    very   different    meteoric    conditions  to 
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those  prevailing  at  the  present,  since  large  deposits  of 
shingle  and  boulders  of  considerable  size  have  been  trans- 
ported by  the  stream  for  considerable  distances.  There 
is  nothing  to  indicate  any  \  ery  material  difference  in  the 
main  points  of  the  surface  configuration,  i.e.,  it  wotdd 
appear  that  the  presefnt  highest  point  of  the  field  was  also, 
the  highest  during  the  period  that  these  creeks  flowed, 
but  the  course  they  followed,  although  radiating  from  it 
and  varying  considerably  from  those  of  the  existing 
watercourses,  are  apparently  draining  in  the  same  direc- 
tion towards  the  Blackwood  River.  It  is  quite  possible, 
however,  that  the  entire  tract  of  country  was  much  more 
elevated  than  at  present  and  probal)ly  snow-capped  dur- 
ing a  portion  of  the  year,  which  would  cause  heavy 
freshets  after  a  thaw,  thus  accounting  for  the  scour  which 
has  carried  shingle  and  V,oulders  for  considerable  dis- 
tances. The  exact  course  of  these  old  streams  is  not 
-juite  clear,  although  a  considerable  time  has  been  occu- 
pied in  tracing  them  ;  this  is  due  to  two  causes,  the  first 
being  that  usually  met  with  in  similar  cases,  viz.,  recent 
denudation  due  to  more  modern  streams  having  either 
intersected  the  older  ones  or  obliterated  all  traces  of 
them,  often  for  considera:b/le  distances  ;  and  the  second, 
and  that  which  gives  the  greater  trouble,  being  the 
laterites  which  conceal  considerable  areas  of  these  leads, 
thus  necessitating  a  most  careful  inspection  around  the 
base  of  the  entire  sheet  of  capping  in  order  to  determine 
where  the  lead  again  emerges.  This  work  would  be  abso- 
lutely impossible  without  an  accurate  topographical  sur- 
vey. 

The  description  of  these  leads  will  be  taken  in  the  same 
order  as  the  gullies  to  be  mentioned  later  on,  i.e.,  start- 
ing from  the  north  with  what  will  be  described  as  the 
NORTHERN  LEAD,  which  appears  to  take  its  rise 
tastward  of  the  town  at  a  point  a  little  above 
the  head  of  the  New  Zealand  Gully,  and  travels 
in  a  north-westerly  direction  along  the  present 
course  of  that  gully  to  Dumpling  Gully,  from  which 
point  it  runs  in  a  ^^esterly  direction  upon  the 
south  side  of  the  present  watercourse,  crossing  the  main 
road  a  little  south  of  the  Government  Battery.  After 
crossing  the  road  it  appears  to  take  a  sharp  turn  to  the 
southward,  passing  beneath  the  Recreation  Ground, 
thence  south-westerly  through  Locations  290  and  289  and 
then  south  to  Spring  Gully,  which  it  crosses^  travelling  in 
a  south-easterly  direction  upon  the  western  side  of  Paper 
Hark    Swamp  to  the  head  of.  Battler's    Gully*  (Moulton's 
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Creek),  at  which  point  it  jtinctioais  with  the  Southern 
lead. 

The  NOliTHEEN  LEAIJ  has  one  main  tributary, 
which  miay  be  called  the  C EN  TEAL  LRAD,  which 
takes  its  rise  at  the  north  end  of  the  town  upon 
a  spur  on  the  south  side  of  Dnmpling  Gully,  cross- 
ing' the  main  road  just  outside  the  town  bioun- 
dary,  and  running  in  a  southerly  direction  to 
head  of  Spring  Gully,  which  it  crosses  and  follows  its 
western  bank,  then  turns  sharply  to  the  southward,  cross- 
ing the  gully  and  the  road,  passing  beneath  a  later ite 
spur  into  Paper  Bark  Swam]),  and  so  on  to  its  junction 
with  the  Northern  Lead. 

The  EASTERN  LEAD  in  all  probability  rises  somewhere 
about  the  head  of  Scandinavian  Gully  (which  falls  from 
the  eastern  side  of  the  town  hill),  from  this  point  it 
passed  in  a  southerly  direction,  crossing  Floyd's  Gully, 
and  so  on  upon  the  eastern  side  of  the  hills  to  the  head 
of  Kelly's  Flat,  from  which  point  its  course  trends  to  the 
south-westward,  crossing  the  Bunbury  Gully  and  junctions^ 
with  the  Greenbushes  Lead  at  the  Bunbury  Hole. 

The  GREENBUSHES  LEAD  takes  its  rise  at  the  head  of 
Floyd's  Gully,  and  flows  in  a  southerly  direction  along 
the  western  side  of  the  Bunbury  Gully  and,  as  before 
stated,  unites  with  the  Eastern  Lead  in  the  old  Bun- 
bury lease,  from  which  point  the  channel  sweeps  first 
north-westerly  through  Elliott's  old  claim,  then  westerly 
to  Cowan's  Brook  at  a  point  called  the  Three  C.'s,  where 
it  is  joined  by  the  Southern  Lead. 

The  SOUTHERN  LEAD  appears  to  have  two 
branches,  one  of  which  flows  in  a  northerly  direc- 
tion from  the  southern  boundary  of  the  tin  field, 
and  the  other  which  flows  in  a  westerly  direction 
from  the  BunbHiry  Gully  along  the  course  now  fol- 
lowed bty  the  Westralia  Gully  past  Hester's  Troughs, 
westward  of  which  the  two  branches  junction  be- 
neath an  extensivie  fiat,  from  which  they  appear  to  flow 
in  a  north-westerly  direction  beneath  Poverty  Plat  to  the 
Three  C.'s,  when  they  join  the  Greenbushes  Eastern 
Lead,  from  which  point  the  combined  streams  ossume  .i 
northerly  course  to  the  head  of  Battler's  Gully,  where 
they  unite  in  the'  deep  ground  beneath  the  laterite  ridges 
with  the  Northern  and  Ceiatral  Leads. 


From  this  point  the  main  channel  apparently  follows 
a  south-westerly  course  upon  the  northern  side  of  Moul- 
Ion's  Brook  (Battler's  Gully)  to  its  junction  with  Cowan's 
Brook,  which  it  first  crosses  on  the  south  bank,  and  then 
turns  back  into  the  main  channel,  from  which  point  it 
appears  to  have  been  completely  swept  away  by  the  pre- 
sent creek  for  a  distance  of  about  half  a  mile,  where  it 
ag^aiai  appears  upon  the  southern  bank,  which  it  follows 
to  the  junction  of  this  gnlly  with  Norilup  Brook. 

It  then  passes  throug-h  the  hill  point  at  their  junction 
and  suddenly  turns  north,  following  up  the  course  of  this 
Brook  upon  the  western  side  to  its  .junction  with  the  West 
Brook,  up  which  it  turns  to  the  westward  and  passes  out 
of  the  field  beneath  a  laterite  rid'ge,  to  reappear  again  in 
the  valley  upon  the  other  side,  eventually  discharging  it- 
self into  the  Blackwood  valley. 

Tliese  leads  are  not  stanniferous  through  their  whole 
length,  the  tin  being  entirely  confined  to  those  sections 
in  which  these  old  watercourses  have  traversed  tin-bear- 
ing granite,  it  therefore  follows  that  the  GEEENBUSHES 
LEAD,  V.  hich  follows  the  strike  of  a  series  of  rich  stanni- 
ferous pegmatites  carries  persistently  good  values  for  a 
considerable  distance,  whilst  other  leads  which  cross  the 
strike  of  these  rocks,  although  extremely  rich  in  patches, 
contain  sections  of  practically  barren  ground. 

The  gutters  of  the  iS'ORTHEEN,  CENTHAL  and 
EASTEliN  LEADS  are  not  as  a  rule  very  deep  be- 
low the  surface,  whilst,  owing  to  the  fact  that 
they  are  comparatively  free  from  water,  their  ex- 
tent and  value  is  practically  known,  the  only  sec- 
tions not  thoroughly  prospected  are  situated,  1st, 
at  the  crossing  of  Dumpling  Gully  by  the  main  road 
and  the  Eecreation  Ground  upon  its  western  side,  and, 
2nd,  at  Paper  Bark  Swamp  upon  the  southern  side  of 
Spring  Gully.  The  first  of  these  is  due  to  the  combined 
facts  that  a  large  quantity  of  water  is  met  with  at  a 
shallow  depth,  that  a  large  number  of  residential  areas 
have  been  held  since  the  early  days  of  the  field,  .  and  that 
the  sports  reserve)  cannot  be  touched,  whilst  the  second  is 
solely  due  to  the  water  difficulty.  Of  these  the  Dumpling 
Gully  Road  Crossing  and  the  Recreation  Reserve  sections 
may  Possibly  be  rich,  as  they  are  situated  at  the  north 
i-nd  of  the  main  stanniferous  belt,  whilst  that  of  Paper 
Bark  Swamjp  affordsi  greater  promise  as  a  large  low  grade 
fleposit,  but  may  be  rich  if  it  is  found   that' the  stanni- 
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ferous  granites  which  enriched 'Spring  Gully  extendi,  in  that 
direction.  It  is  known,  however,  in  places  to  carry  tin 
in  small  quantities  throughout  the  sand  from  the  grass 
roots  down  to  the  water  level. 

The  richest  portions  of  the  NORTHERN  LEAD 
are  situated  first  at  the  upper  part  of  Dumpling 
Gully,  now  being  ^iredged  by  Mr.  A.  E.  Morgans  ; 
this  ground  has  been  worked  continuously  fromi  the 
early  .days  of  the  field,  during  which  period  it 
has  been  turned  over  several  times,  but  since  the 
work  was  carried  out  without  system  the  dredge 
is  still  able  to  show  a  good  return.  This  portion  of  the 
lead  was  always  considered  to  be  recent  alluvium,  as  it 
followed  the  same  course  approximately  as  the  existing 
stream,  but  since  the  two  deposits  are  separated  by  a 
thick  layer  of  solid  laterite  this  does  not  appear  to  be 
the  case. 

Another  rich  patch  occurs  in  Locations  289  and  290, 
whilst  upon  the  north  bank  of  Spring  Gully  a  very  rich 
patch  of  shallow  ground  has  been  worked,  which  repre- 
sents all  tnat  remains  of  the  lea'd  at  this  point,  the  bal- 
ance having  been  removed  by  the  more  modern  stream 
which  has  here  crossed  it,  cutting  away  the  older  and 
enriching  itself  from  this  secondary  source. 

The  CENTRAL  LEAD  was  particularly  rich  at  the  point 
where  it  crossed  the  main  road  and  again  in  the  shallow 
ground  upon  the  northern  side  of  Spring  Gully. 

The  EASTERN  LEAD  is  very  intermittent  in 
values,  bait  the  GREENBUSHES  LEAD,  upon  the 
other  hand,  is  verv  constant  and  well  defined  for 
a  length  of  about"  one  mile.  At  the  .lunction  of 
these  two  leads  upon  what  was  the  old  Bunbnry 
lease,  where  Stinton  m-ade  his  first  discovery  of 
tin  upon  this  field,  is  a  large  open  cut  about  15  feet  m 
depth,  from  which  a  large  body  of  rich  free  dirt  was 
raised,  but,  owing  to  the  large  volume  of  water  encoun- 
tered beneath  this,  no  prospecting  has  been  done  recently, 
a  small  shaft  has  b^en  sunk  and  a  hole  bored  down  for  a 
further  distance  of  6  feet,  when  a  large  volume  of  water 
was  cut,  which  at  the  time  of  exanmnation  was,  still  over- 
fiowing.  Thtis  clearlv  indicates  that  the  l«ad  had  not  bfeen 
bottomed  at  this  point,  and  since  the  upper  sands  proved 
to  be  so  rich  and  this  area  is  situated  in  the  very  heart 
of  the  stanniferons  belt,  it  is  probable  that  a  phenomen- 
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ally  rkh  deposit  will  be  met  with  when  this  gutter  is 
bottomed. 


Very  rich  deep  ground  extended  \\estward  from  this 
point,  but,  although  large  boulders  w.ere  met  with  in  the 
wash,  it  still  remains  to  be  proved  whether  or  not  this 
is  a  true  bottom. 


The  SOUTHERX  LEAD  has  so  far  only  been  slightly 
prospected,  o\\4ng  to  the  sandy  nature  of  the  ground  and 
the  large  volume  of  water  met  with,  which  causes  thei  sand 
to  run  in  as  fast  as  the  \vater  is  lowered.  It  also  appears* 
to  be  doubtful  whether  it  is  a  true  bottom  from  which 
the  wash  is  being  raised  upon  Poverty  Flat  ;  this  could 
easily  be  tested  by  sinking,  and  since  the  present  bottom 
carried  tin,  if  a  deeper  run  exists  it  may  prove  to  be  very 
rich. 


At  the  Three  C.'s  upon  Cowan's  Brook  the  boulder 
wash  similar  to  that  met  with  in  the  Westralia  Gully  oc- 
curs, this  also  would  point  to  a  deeper  run  below  the 
workings  of  Poverty  Flat. 

From  the  Three  C.'s  the  lead  passes  under  the  sandy 
nat  ,to  the  northward  and  under  a  laterite  rid^e,  where  it 
was  cut  at  a  depth  of  96  feet  3  inches  in  two  shafts,  the 
surface  level  of  which  is  70  feet  above  the  bottom  of  the 
gutter  at  the  Three  C.'s,  thus  allowing  for  a  fall  in  a 
northerly  direction  between  the  two  points  of  25  feet. 

From  this  point  in  a  westerly  direction  the  lead  is  of 
little  interest  from  an  econondc  point  of  ^  iew,  but  it  is 
interesting  to  note  that  its  final  discharge  was  only  dis- 
covered through  a  shaft  being  sunk,,  in  West  Brook,  which 
encountered  a  heavy  wash  and  so  large  a  volume  of  water 
at  a  depth  of  60  feet  that  it  had  to  be  abandoned,  thus 
proving  conclusively  the  existence  of  a  main  stream  bed 
beneath  this  now  blind  gully. 

THE  ALLUVIUM  OF  EXISTING  GULLIES. -As  men- 
tioned above  tm  in  payable  quantities  is  rarely  found 
m  shallow  alluvium  of  the  recent  water  channels,  but  more 
generally  in^  older  gutters  lying  upon  the  bed  rock  at 
depths  var>-ing  fron.  10  feet  to  as  much  as  40  feet  beneath 
them,  owing,  however,  to  the  fact  that  these  follow  the 
same  drainage  valleys  they  can  only  be  classed  as  recent 
deposits. 
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The  general  character  of  these  deposits  at  the  head^ 

of  the  gullies  are  alluvial  fiats,  with  a  gradual  iaU  tra- 
versed by  a  more  or  less  defined  creek  bed  ;  lower  down 
their  courses,  however,  where  the  streams  flow  m  deeper 
valleys,  alluvial  deposits  are  almost  totally  wanting,  the 
stream  bed  often  consisting  of  a  series  of  rocky  bars  over 
which,  during  the  rainy  season,  the  water  falls  in  a  series 
of  miniature  cascades. 

These  streams,  although  they  aU  apparently  take  their 
rise  from  the  sam,e  central  point  as  the  deep  le^ids,  and 
discharge  themselves  eventually  into  the  Blackwood  ^  al- 
ley, follow  a  more  circuitous  route,  and  must  therefore  be 
divided  into  two  series,  the  first,  or  northern,  group 
being  tributary  of  the  Norilup  Bro-ok,  which  passes  out  of 
the  field  at  the  south-west  corner,  and  the  second  those 
which  feed  Hester's  Brook,  which  flows  out  at  the  south- 
eastern corner  of  the  field.  The  first  of  these,  which  flows 
into  Norlup  Brook,  are  Boronia,  New  Zealand,  Dumplmg, 
Gitoy's  and  Spring  Gullies,  Cowan's  and  Moulton's 
Brooks  (Battler's  GuUy),  whilst  into  Hester's  Brook  flow 
Salt  Water  Gully,  with  its  branches  Scandinavian  Gully, 
Floyd's  Gully  and  Ke%'s  Flat,  also  the  Bunbury  Gully, 
with  its  branch  the  Westralia  Gully.  There  are  alsol  a 
number  of  gullies  which  rise  upon  the  north  and  north- 
eastern side  of  the  Railway  line,  but  since  these  are  not 
stanniferous  a  description  of  them  will  be  omitted. 

Boronia  Gully  is  the  most  northerly  branch  of  Norilup 
Brook,  and  drains  all  the  northern  portion  of  the  field 
south  of  the  Main  Road,  but,  with  the  exception  of  one 
sandy  patch  at  the  junction  of  two  of  its  boranches,  it  has 
not  proved  so  far  to  be  tin-bearing. 

BORONIA,  M.L.  361  (20  acres). -This  lease  is  situated 
at  a  considerable  distance  from  any  other  mine,  except 
Caaim  727  which  adjoins  it.  It  lies  alDOut  1%  miles  north- 
west of  Loc.  289.   Its  output  has  been  :- 

To  end  of  1905   ...   5.05  tons  ...  C406 
1906   ...    6.37    ,,     ...  638 
1907   ...   5.45   ,,     ...  514 


Total      ..  16.87  tons  £1,558 
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DUMPLING  GULLY  AND  ITS  TRIBUTARIES. 

Dumpling-  GuUy,  with  which  may  be  included  its  main 
tributary,  New  Zealand  GuUy,  rises  at  a  point  to  the 
north-eastward  of  the  town  at  an  elevation  of  980  feet 
above  the  sea  level,  and  after  a  westerly  course  of  about 
a  couple  of  miles  it  trends  gradually  to  the  southward, 
when  it  ist  joined  by  Spring  Gully  and  its  tributaries, 
after  which  the  watercourse  is  then  known  as  Norilup 
Brook. 

At  its  head  Dumpling  Gully  spreads  out  into  sandy 
dats  or  swamps  of  considerable  extent,  and  receives 
several  tributaries  from  the  north.  After  crossing  the 
main  road  these  fiow^  over  crystalline  rocks  in  a  narrow 
valley,  the  sides  of  which  are  formed  by  the  extensive  de- 
posit of  ferruginous  eongvlomerate. 

*  "About  three  chains  west  of  the  Railway  Station 
are  a  series  of  tin  workings  on  the  eastern  face  of  a  gentle 
slope,  which  dips  gradually  m  the  direction  of  Dumpling 
Gully.  The  section  shows  about  two  or  three  feet  of  con- 
glomerate passing  almost  insensibly  icnto  sand,  which  in 
Its  turn  gradually  gives  place  to  granite.  The  granite 
sand  yielded  gocxl  prospects  of  very  angular  tin  (1281), 
which  must  have  had  a  Jooal  origin.  ' 

"About)  three  chains  to  the  south  of  this  is  a  vertical 
shaft,  15  feet  in  depth,  showing  the  following  section  :— 
Conglomerate  five  feet,  passing  insensibly  into  sand 
(wash  ?)  of  five  feet  in  thickness,  succeeded  by  a  clay,  into 
which  the  sand  gradually  passes,  without  any  well-defined 
line  of  demarcation.  A  fair  prospect  of  somewhat  angular 
tin  was  obtained  from  the  sand  (wash  ?). 

"On  what  was  originally  M.L.  82/519  two  vertical 
shafts,  10  feet  in  depth,  expose  ahoait  five  feet  of  conglo- 
merate, which  passes  gradually  into  a  coarse  micaceous 
rock  which  carries  sharp  angular  tin. 

'■'About  ten  chains  due  south  of  the  last-named  locality 
three  vertical  shafts  of  unknown  depth  bottomed}  on  ce- 
ment, beneath  which  was  eight  feet  of  sand  (decomposed 
granite)  carrying ver}^  ragged  tin." 

At  the  head  of  the  New  Zealand  Gully  is  the  old  Olym- 
pia,  M.L.  48,  which  was  worked  in  the  years  1899  and  1900 
when  it  yielded  1.20  tons  of  black  tin  valued  at  £101.  It 


*  A.  Gibb  Maitland,  Govt.  Geologist.   Annual  Report  Geol.  Surv.  Dept.,  1899. 
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had  been  worked  previously,  but  since  no  official  record 
of  production  was  kept  until  1899  it  is  impossible  to  esti- 
mate what  this  area  yielded,  whilst  since  1900  it  has  been 
held  as  claims  of  which  no  notice  can  be  taken  here  on 
account  of  the  labour  involved. 

Lower  down  the  gully  is  the  lease  which  gives  its  name 
to  it,  this  has  since  been  held  under  various  registered 
names.    Output  :— 

1899  New  Zealand,  M.L.  17  ...      .SO  tons  C.50 

1901  Caledonia    Co.,    M.L.    156   •2.2()  127 

1902  Do.  do   10.00  558 

1903  (Ivy)  Lajdv  Esther  Leases 

M.L.  (330)  331    7.00  532 

1905  Do.  do.       ...     3.00    „  212 

(Eeturns  now  included  in  the  Greenbushes  Development 
CoTOipany,  Ltd.) 

Thei.  following  leases  are  situated  in  Dumpling  Gully 

HOEAN'S  M.L.  35  C12  acres)  and  M.L.  169  (20  acres), 
HORAN'S  No.  1:  NORTH  (15  acres).-These  are  now 
held  by  the  Greenbushes  Development  Company,  together 
with  a  large  number  of  other  leases.  They  were  previous- 
ly owned  by  the  Westralian  S tanneries,  and  still  earhert 
were  independentlv  held.  Previoiis  to  1905,  M.L.  35  pro- 
duced 138.35  tons  of  dressed  ore,  valued  at  £11,605. 

W.A.  Mt.  BISCHOLF  M.L.  218  (20  acres).-This  lies  im- 
mediately south  of  the  North  Greenbushes  township.  Spe- 
cimens of  ore  (688,  689)  from  this  lease  consist  of  a  hard 
ferrnginous  conglomerate  carrying  a  considerable  amount 
of  fine  and  coarse  sub-angular  tinstone.  A  third  specimen 
(690)  appears  to  be  a  much  weathered  granitic  rock  car- 
rying a  little  coarse  angular  tin  ore. 

Previous  to  1905  this  lease  yielded  5.38  tons  of  black 
tin,  valued  at  £342.  Since  that  date  it  has  been  held  by 
the  Westralian  Stanneries  and  the  Greenbushes  Develop- 
ment Company,  and  the  returns  lumped  with  those  from 
other  leases.    (See  below.) 

GLASGOW  M.L.  375  (20  acres),  lies  a  little  north  of 
Greenbushes  township,  and  covers  part  of  the  ground  held 
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previously  as  M.L.'s  75  and  112,  A  lode  said  to  be  5ft. 
wide  has  been  sunk  on  to  a  little  depth.  Of  two  speci- 
mens of  lode  stufi  presented  by  harden  Geary  to  the  Mu- 
seum in  1905,  one  (6517)  fromi  near  the  surface,  is  a  peg- 
matite comjposed  mainly  of  albite  with  tourmaline,  quartz, 
muscovite,  g-arnet,  and  a  considera'ble  percentage  of  tin 
ore  ;  the  other  (6518)  from  a  depth  of  30  feet  is  a  quartz- 
tourmaline  rock  with  but  little  tin.  Some  very  angular 
orer  (2019)  collected  in  1900  assayed  66. 3  per  cent,  metal- 
lic tin.  This  lease  has  been  reported  to  yield  up  to  the 
end  of  October,  1906,  when  it  became  part  of  the  Green- 
bushes  Development  Company's  property,  1.54  tons  of  tin- 
stone, valued  at  £150.  Of  this,  1.39  tons  v^ere  obtained 
from  206  tons  of  lode  stuff. 

THE  GEEENBUSHES  DE\ ETOPMENT  CO.,  LTD.— This 
company  has  now  secured  a  large  area  in  this 
locality,  which  includes  most  of  the  previously  mentioned 
and  several  others. 

It  is  being  worked  by  a  hydraulic  dredge,  the  whole 
surface  down  to  the  bed  rock  being  wa.shed  down  by 
means  of  water  played  upon  it  from  a  nozzle,  whilst  the 
material  thus  disintegrated  is  elevatea  to  the  sluice  boxes 
which  are  placed  upon  the  top  of  the  dredge,  bv  means  of 
suction  exercised  by  centrifugal  pumps  ;  the  hopperings 
and  cement  masses  being  carted  to  the  batterv.  where 
the3^  are  crushed  in  Krupp  Ball  mills,  the  tin  being  saved 
upon  concentrating  tables. 

The  main  valley  consists  of  a  large  alluvial  fiat,  b,ut  a 
few  feet  beneath  the  surface  a  solid  bed  of  ferruginous 
cement  (laterite)  is  encountered,  which  rests  directly  upon 
a  kaolin  wash  some  3  or  4  feet  in  thickness. 

Some  of  the  richest  portions  of  this  wash  were  worked 
in  the  earliest  days  of  the  field  by  means  of  opencuts,  the 
water  being  drained  from  the  excavation  by  long  deep 
channels,  whilst  the  soil  and  cement  were  stripped  and  Uiq 
v/ash  filled  into  drays  and  carted  to  puddlers.  Later  on, 
v.hen  the  large  leases  were  abandoned,  it  was  taken  up 
as  a  number  of  small  holdings,  when  the  wash  was  mostly 
mined,  hut,  owing  to  the  creepy  nature  of  the  bottom, 
this  was  not  only  unsatisfactory  but  dangerous. 

More  recently  the  majority  of  these  leases  were  se- 
cured by  the  W.A.  Stannerie§  Ltd.,  an  English  company. 


42 


who  conitinued  work  upon  the  primitive  lines  adopted 
g^eneorally  upon  this  field,  but  in  spite  of  this  they  won  a 
considerable  quantity  of  ore.  It  then  passed  into  the 
hands  of  the  present  company,  who  eq,uipped  it  with  a 
Pontoon  dredge,  a  Krupp  mill  and  tables,  whilst  a  water 
supply  was  obtained  by  pumping  from  the  Blackwood 
River,  some  five  miles  distant. 

It  is  quite  impossible  to  estimate  the  quantity  of  tin 
won  from  this  gully,  but  it  may  be  quite  safely  assumied 
that  it  exceeded  1,200'  tons  which  at  £70  per  ton  would  be 
worth  about  £84,000. 

This  area,  although  continuously  worked  ever  since  the 
discovery  off  the  field,  is  by  no  means  exhausted,  owing 
to  the  fact  that  during  the  time  it  was  held  under  small 
holdings  the  vahie  of  tin  was  so  low  that  only  the  very 
richest  portions  of  the  wash  paid  to  work  by  the  primi- 
tive methods  employed  ;  added  to  this  so  much  was  lost 
on  account  of  the  treacherous  nature  of  the  ground. 

The  present  method  of  hydraulic  sluicing  by  the  face 
makes  a  clean  sweep  of  everything,  the  profits  being 
made  out  of  tnose  rich  patches  either  missed  or  lost  by 
the  original  holders,  whilst  the  lower  value  ground  pre- 
viously unworked  is  also  payable  when  treated  upon  this 
large  scale. 

The  tin  in  the  deposit  worked  upon  this  area  appears 
to  have  originattxl  from  the  disinteigration  and  denuda- 
tion of  stockworks,  portions  of  which  have  been  worked 
at  a  point  near  the  Railway  Station.  These,  owing  to 
their  highly  weathered  character,  were  supposed  to  be  al- 
luvial deposits,  but  a  careful  examination  reveals  the 
fact  that  within  the  kaolin  mass  small  veins  or  string's  of 
quartz  fragments  can  be  traced  intersecting  it  im.  a  more 
or  less  vertical  direction. 

In  this  class  of  formiation  the  tin  occurs  in  a  highly 
crystalline  form  of  a  brilliant  black,  amongst  which  some 
most  perfect  octahedrons  have  been  met  with,  whilst  the 
tin  from  the  true  wash,  although  coarse  and  similar  in 
character,  is  water  worn. 

As  before  stated,  it  is  impossible  to  compute  the  total 
quantity  of  tin  raised  from  this  area  prior  to  the  year 
1899,  when  the  statistical  register  was  first  started  of  the 
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production  of  the  biaser  metals,  M-bilst  since  that  date 
only  the  production ,  of  the  leases  can  be  readily  obtained, 
but  even  this  demonstrates  conclusively  the  richness  of 
this  tract  of  country. 

Production  of  various  leases    424.19  tons  £23,711 

W.A.  Stamieries  Ltd.    109.33  8,171 

Greenb'ushes  Development  Co.,  Ltd.  ...    150.37   ,,  13,667 


Total    683.89  tons  £45,549 


LITTLE  WOXDER  M.L.  470  (8  acres  approx.). -Includes 
old  alluvial  claims  760  and  767,  and  is  held  by  the  Nickel- 
Kramer -Tin  Mining  Co.,  Ltd.  This  company  holds  also 
M.L.  471  and  has  already ,  erected  a  considerable  amount 
of  crushing  and  concentrating  machinery.  The  stannifer- 
ous material  on  M.L.  470  consists  of  wash  and  hard  iron- 
stone conglomerate.  The  output  during  1906  was  8.36  tons 
of  concentrates,  valued  at  £900,  whilst  in  1907  it  was  1.60 
tons  of  ore  valued  at  £95. 


NORTH  JUNCTION  M.L.  394  (154)  (20  acres).-Near  the 
westerly  corner  of  this,  under  5ft.  of  laterite,  two  shafts 
I  exposed  a  coarse  micaceo.us  granite  carrying  tin.  During 
I  1906,  this  lease  reported  0.05  tons  of  stream  tin  and  0.10 
i  tons  of  lodfe  tin,  of  a  total  value  of  £17,  and  previously 
.45  tons  for  £28,  making  a  total  of  .55  tons  worth  £45. 

I  GLADSTONE  M.L.  337  (5  acres),  is  held  in  conjunction 
,  with  Claim  . 706  (2  acres).  It  inchides  part  of  old  M.L.  78, 
I  and  adjoins  the  township  on  the  north  side.    Output  .— 

To  end  of  1905   ...   24.13  tons  £1,912 
I  1906   ...     8.05    ,,  821 


Total    32.21  tons  £2,733 


^  CENTRAL  M.L.  296  (39;^^  acres),  is  situated  upon  the 
Main  Road  at  the  northern  boundary  of  the  township,  it 
has  worked  during  the  years  1905,  1906  and  1907,  yielding 
100.16  tons,  worth  £9,728. 
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The  whole  of  the  Dumplings  Gully  area  is  situated  at 
the  extreme  rxorth  end.  of  the  main  stanniferous  belt,  the 
bed  rock  is  in  many  places  simply  riddled  by  small  tin- 
bearing  veins,  cjiiantities  of  which  have  been  removed 
bodily  when  in  a  weathered  state  and  treated  as  alluviumi, 
The  tin  is  of  a  brilliant  black  in  most  perfect  octahedral 
crystals,  assorted  with  small  quantities  of  tourmaline  and 
contained  in  a  kaolinised  granite  showing  a  little  raiica  in 
places  ;  so  far,  however,  no  veins  of  sufhcient  value  and 
size  have  bteen  discovered  to  be  profitably  worked  into 
the  solid  country. 

OLD  SPORT  M.L.  400  (5  acres)  adjoins  the  south-west 
corner  of  Eecreation  Eeserve  2687.  The  output  duringi 
1906-7  was  1.50  tons  of  lode  tin,  valued  at  £150.  In  his 
original  report  on  Greenbushes,  the  Government  Geologist 
describes  this  locality  as  a  sandy  flat  flanked  by  laterite 
rises,  stanniferous  granite  much  weathered  beings  encoun- 
tered at  a  depth  of  about  12ft. 

From  this  point  downward  Dumpling  Gully  has  so  far 
proved  to  be  barren  in  tin,  which  also  lends  colour  to 
the  suggestion  that  the  portion  first  mentioned  is  all 
part  of  an  old  watercourse,  the  existing  stream  having:  in 
no  instance  come  in  contact  with  the  stanniferous  rocks, 
but  simply  flowed  0\^er  the  valueless  upper  bed  of  the  old 
rich  lead. 

*  "To  the  west  of  tihie  main  road,  from  Bridgetown  to 
Donnybrook,  a  fairly  well  marked  goilly,  heading  in  Loca- 
tioai  290,  enters  Dumpling  Gully  from  the  south.  Adjoin- 
ing the  northern  boundary  oi  this  location,  a  series  of 
shallow  workings,  only  about  12  feet  in  depth,  have  bot- 
tomed on  mficaceous  granite,  traversed  by  '  thin  quartz 
veins.  At  the  bottom  of  the  excavations,  the  rock  is  very 
friable,  owing  to  decomposition,  though  it  has  lost 
neither  its  individuality  nor  its  geological  identity  .  this 
marterial  gradually  passes  upward  into  sand,  which  finally 
gives  place  to  soil  forming  the  surface  of  the  ground. 
This  decomposed  granite  yields  in  places  fairly  coarse  sub- 
angular  tin,  and  titanic  iron.  So  far  as  operations  have 
at  present  been  carried,  the  tin  ore  seems  to  be  concen- 
trated at  the  bottom  of  that  portion  of  the  deposit  which 
has  undergone  most  decomposition.  On  either  side  of  the 
saindy  flat  which  forms  the  watercourse,  conglomerate  of 
the  usual  type  prevails,  and  in  some  cases  it  covers  the 
wash  (?)  last  mentioned.  This  conglomerate  is  in  some 
cases  stanniferous,  which  is  only  what  would,  be  expected, 
•seeing  that  the  formation  beneath  it  is  tin^bearing." 

•  A,  Gibb  Maitland,  Govt.  Geoloj?ist.    Annual  Report  Geol.  Rurv.  Dept.,  18»9. 
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LOCS.  289,  290  (once  Bishop  Gibney's  mine)  occupies 
granitic  and  alluviial  ground  at  the  heads  of  two  tribu- 
taries of  Dumpling  Gully.  This  property  has  been  a  most 
consistent  producer  from  the  earliest  days  of  the  field.  In 
1S90  the  most  extensive  workings  on  this  property,  and 
those  from  which  the  most  tin  was  raised,  were  situated 
about  the  middle  of  the  area  on  the  south  side  of  a 
swamp,  where  close  to  an  ironstone  ridge  a  gravelly  wash 
carried  about  /^Ib.  of  tin  to  the  dish.  Further  into  the 
swamp  there  was  about  6ft.  of  sand,  which  carried  about 
loz.  of  fine  tin  to  the  dish.  Farther  to  the  w^estward,  in 
a  little  gtully,  a  gutter  about  loft,  wide  was  worked  by  a 
series  of  shafts  and  drives.  In  the  sinking  there  was  from 
5ft.  to  6ft.  of  gravel  cemented  above  the  wash,  which  was 
here  from  1ft.  to  1ft.  6in.  in  thickness,  often  carrying 
pieces  of  ferrugvinous  sandstone  very  rich  in  tin,  the  whole 
wash  yielding  close  up  to  lib.  to  the  dish.  The  rock 
underlying-  this  ground  is  a  coarse  granite. 

The  total  output  credited  to  these  two  blocks  by  the 
Statist  to  the  Mines  Department  is  :— 

To  end  of  1905   ...    111.S6  tons  £9,155 

1906  ...    108.75   ,,  11,110 

1907  ...     55.08   ,,  5,624 


Total   275.69  tons  £25,859 


This  is  no  doubt  considerably  short  of  the  real  total 
Owing  to  the  fact  that  the  statistics  have  only  been  kept 
in  detail  for  a  few  years  past. 

*  "An  important  tributary  (Gibney's  Gully)  rising  in 
J.ocation  289,  enters  Dumpling-  Gully  about  a  mile  and  a 
quarter  below^  Eeserve  2687.  The  swampy  flat  at  the  head 
of  the  g^Jlly  has  yielded  fair  rjuantities  of  surface  tin,  de- 
rived no  dotubt  from  the  underlying  granite,  which  is  ex- 

» posed  in  the  shallow  shafts  at  the  south-east  corner  of 
Loca,ti'oii  289.  Alwut  five  chains  west  of  the  western  boun- 
dary of  Location  289,  and  near  the  south-east  corner,  a 
vertical  shaft  has  been  sunk  to  a  depth  of  20  feet,  throu^rh 
c-ranite  of  the  prevailing-  type,  but,  so  far  as  I  am  aware, 
no  tin  was  obtained.  Eig-ht  chains  west  from  this  a  very 
shallow  shaft  has  been  sunk,  through  the  conglotmerate  to 
the  -jT-anite. 

"Down  Gibney's  Gully,  the  width  of  the  alluvium  in 
the  valley  is  not  very  great,  but  forms  a  narrow  strip  on 
either  side  of  the  watercourse. 


»  A.  Gibb  Maitland,  Govt.  Geologist.   Annual  Report  Geol.  Surv.  Dept.,  1^99. 
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"At  the  junction  of  the  gully  with  the  main  water- 
course, Dumpling  Gully,  the  country  rock  has  changed 
and  the  granite  vs  succeeded  by  vertical  schistose  rocks, 
which  trend  north-east  and  south-west.  The  schists  are  in- 
tersected by  a  dyke  of  garnetiferous  pegmatite  (1243). 

•'About  18  chains  further  down  Dumpling  Gully  schis. 
tose  rocks  are  exposed  on  both  banks  of  the  stream,  they 
are  inclined  at  a  hip^h  angle  to  the  west  and  trend  gener- 
ally north  and  south." 

SPRING  GULLY  AND  ITS  TRIBUTARIES. 

*"'The  headl  waters  of  Spring  Gully  take  their  rise  at 

an  aUitnrle  of  about  930  fff^i,  above  sea  If^vel  and  with 
the  exception  of  three  branches,  two  of  which  rise  tO'  the 
south  of  Bishop  Gibney's  Freeholds,  and  the  other  to  the 
north  of  the  Three  C.'s  Leases,  flows  generally  to  the 
westward,  with  a  fall  of  a^cut  200  feet  to  the  mile. 

"A  great  deal  of  work  has  been  accomplished  in 
Sprin*g  Gully,  and!  more  especially  on  the  trilmtaries 
entering  it  from  the  north. 

"An  important  branch,  ntamed  Mulligan's  Gully,  takes 
its  rise  at  the  south-east  corner  of  Location  289,  and  tra- 
verses granitic  rocks  and  their  debris  for  tbe  whole  of  its 
length.  Just  on  the  north  side  of  the  gully,  and  adjoin- 
ing the  north-west  corner  of  an  old  lease  (Peg  82/264),  a 
good  deal  of  surtace  work  has  been  carried  out  upon  a 
decomposed  grswiite.  In  places  this  granite  is  covered 
with  a  shallow  coating  of  what  may  be  called  rain  wash, 
formed  by  the  disintegration  of  the  underlying  granite. 
This  zone  of  decompiosition  is  in  places  phenomenally  rich 
in  tin,  and  has  been  extensively  worked  in  Mulligan's 
Gully,  but  tlhle  official  fiigures,  however,  do  not  disclose 
the  quantity  of  black  tin  raised  from  this  gully. 

"Close  to  the  western  boundary  of  an  old  abandoned 
lease  (82/298),  just  below  the  outcrop  of  the  ferruginous 
conglomerate,,  and  on  the  eastern  side  of  Mulligan's  Gully, 
four  shallbw  shafts  have  been  put  down,  to  depths  vary- 
ing from  8  to  30  feet,  through  a  typical  granite  decom- 
posing in  the  direction  of  kaolin.  There  is  no  record, 
however,  of  tin  having  been  found  in  any  qjuantity  in  these 
f-hafts. 

"A  good  deal  of  surface  work  has  been  done  in  previ- 
ous years  on  the  ground  traversed  by  Mulligan's  Gully, 
and  a  fair  quantity  of  tin  seems  to  have  been  obtained. 
The  tin-bearing  granite,  underlying  the  shallow  surface  de- 
posits, is  expose<d!  in  several  of  the  old  head  races. 


*  A.  Gibb  Maitland,  Govt.  Geologist,  Annual  Beport  Geol.  Surv.  Dept.  1899. 
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"At  the  head  of  the  gully  is  an  old  lease  (82/244.) 
A  vertical  shaft  cm  Captain  May's  ground,  16  feet  in 
depth,  shows  a  'tin  floor'  dipping  at  a  low  angle  to  the 
north-east.  This  floor  had  been  followed,  at  the  date  ot 
my  visit,  to  the  rise  for  a  distance  of  about  30  feet  to 
the  south-east.  The  tin,  which  is  associated  with  tourma- 
line, quartz,  and  a  little  mica,  is  confined  to  a  zone  of 
about  one  foot  thick,  met  with  at  the  bottom  of  the 
shaft.    The  tin-bearing  matrix  is  a  decomposed  granite. 

"A  great  many  old  workings  are  situated  on  the 
ground  lying  between  Mulligan's  Gully  and  the  maica  head 
of  fSpiing  Gully,  hm  by  far  the  laryrer  majority  were  in- 
accessible, but  a  few  modern  prospecting  shiafts  enabled  me 
to  ascertain  something  of  the  nature  of  the  deposits  in 
ihe  vicinity.  The  surface  of  the  oround  is  covered  with 
the  ferruginous  cong<lomerate  which  itself  carries  (as  is 
only  to  be  expected  from  its  mode  of  origin)  a  certain 
quantity  of  tin,  which,  however,  is  not  evenly  distributed 
throughout,  but  seems  to  be  concentrated  in  certain  iso- 
lated patches. 

"A  shaft  (Keleher's),  20  feet  in  vertical  dept'h,  was 
being  sunk  on  an  ola  lease  (82/283)  alongside  the  northern 
boundary  of  82/237.  The  first  five  feet  of  sinking  was 
through  conglomerate,  and  thence  through  a  decomposed 
granite,  which  at  the  bottom  of  the  sthaft  was  found  to 
be  traversed  with  small  quartz  veins. 

"About  two  chains  to  the  south  of  this  a  similar  sec- 
tion is  exposed  in  Love's  shaft,  which  had  attained  a 
depth  of  17  feet. 

"Two  and  a  half  chains  further  south  are  two  shafts 
on  Sugar's  ground.  The  northernmost  shaft  was  about  16 
^  feet  in  dey3th,  and  exposed  little  else  than  rain  wash, 
which  yielded  very  good  prospects?  of  tin.  The  southern- 
most shaft  has  been  carried  down  to  a  vertical  depth  of 
13  feet  thrcmgh  rain  wash  and  decomposed  granite.  Thin 
seams  of  tin  occurred  just  where  the  granite  appeared  to 
be  least  decomposed. 

"A  shaft  was  being  put  down  by  Captain  Keheler  to 
the  west  of  these  last  mentioned,  on  an  old  lease  (82/256) 
with  the  object  of  intersecting  one  of  those  'tin  floors' 
which  previous  observations  have  shown  to  occur  in  the 
granite  of  this  neighbourhood.  The  shaft  had  been  car- 
ried down  to'  a  depth  of  20  feet  vertically  below  the  sur- 
face, through  a  friable  decomposed  igranitic  rock.  The 
'wash'  consists  of  subangular  fragments  of  the  constitu- 
ents of  the  granite,  and  fragments  of  tourmaline  crystals. 

"in  addition  to  the  above  a  ^ood  deal  of  tin  is  being 
cierived  from  a  deposit  formed  in  the  existinjg  valley  of 
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Spring-  Gull}'-.  The  deposit  consists  oi  two  distinct  por- 
.   tions  :— 

(a)  An  upper  or  "free  dirt,"  i.e.,  loose  gravel  ;  and 

(b)  A  lower    stiff    "clayey    airt,"  containing  irre- 

g'ular  bands  of  detrital  tin. 

"The  free  dirt,  which  varied  from  one  to  three  feet  in 
thickness  and  ahwit  18  to  20  yards  in  width,  proved  ex- 
ceptionally rich  in  tin.  Apparently  the  previous  holders  of 
the  ground  never  touched  the  lower  wash. 

"This  portion  of  Spring  Gully  has  proved  exceptionally 
rich,  and  no  small  portion  of  the  stream  tin  has  been  de- 
rived from  the  denudation  of  the  tin-bearing  granite  oc- 
curring inj  Location  289,  and  the  ground  to  the  south. 
From  the  fact  that  Spring  Gully,  just  at  the  junction  oi 
MuUigian's  Gully,  traverses  the  southern  conti:nuatioi^  of 
this  granitic  belt,  and  has  cut  down  into  it  to  some  con- 
siderable depth,  it  is  not  at  all  unreasonable  to  expect 
that  a  system  of  judicious  prospecting  would  lead  to  the 
discovery  of  tin  veins  or  lodes  in  the  granite  itself.  The 
physical  character  of  some  of  the  tin  shows  that  it  can 
only  have  been  realised  from  the  parent  rock,  in  dose 
pro'ximity  to  where  it  is  at  present  found." 

From  this  gully  a  very  cansiderable  quantity  of  tin 
ore  has  been  taken,  probably  as  much  as  a  quarter  of  the 
total  production  of  the  field,  but  since  there  are  absolute- 
ly no  means  available  for  accurately  ascertaining  the 
quantity  won  from  this  locality  prior  to  1899,  whilst 
since  that  date  until  quite  recently  most  of  the  stanni- 
ferous ground  has  been  held  as  registered  claims,  the 
compilation  of  statistics  with  regard  to  the  output  from 
this  area  would  be  next  to  impossible.  ' 

Althoiuigh  extensive  patches  of  very  rich  alluvial 
ground  have  been  worked  the  primary  deposits,  whether 
lodes  or  stockworks,  from^  which  the  tin  has  been  d'erived, 
have  not  up  to  the  present  been  discovered. 

The  stanniferous  depOvSjits  of  this  valle}'  are  of  two  or- 
ders ;  1st,  those  of  the  older  stream  beds  which  at  the 
present  time  are  met  with  at  a  higher  elevation  than  the 
recent  alluvimn,  and  are  characterised  by  their  cemented 
nature,  whilst  the  2nd,  which  are  only  met  with  in  the 
existing  gullies,  appear  to  be  derived  directly  from  the 
denudation  of  the  former,  since  it  is  only  at  and  below 
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those  points  where  the  older  water  channels  appear  to 
have  crossed  the  existing  valleys  that  patches  of  con- 
siderable enrichment  occur. 

The  tin  has  a  distinctly  water-worn  character,  that  in 
the  modem  stream  bed  being-  as  a  rule  in  finer  grains 
than  that  in  the  older  cemented  wash,  bait  it  is  all  of  a 
high  grade. 

Like  Dumpling  Gully,  this  area  has  passed  through 
all  the  various  stages,  from  large  holdings  in  the  early 
days  of  the  field  to  small  holdings  later  on,  but  eventu- 
ally w^hen  these  became  non-payable  upon  this  scalei,  they 
were  again  absorbed  in  large  leases  upon  which  the  wash 
is  being  worked  upon  a  larger  scale,  good,  bad,  and  in- 
different passing  through  the  boxes,  atnd  in  consequence 
little  of  value  will  be  left  when  the  dredges  have  passed 
over  the  ground. 

Besides  the  rich  deposits  before  mentioned  a  very  con- 
siderable extent  of  low  grade  sand  appears  to  extend 
from  the  south  side  of  this  gully,  which  is  called  Paper 
Bark  Swamp,  this  it  was  intended  to  sluice  a  short  time 
ago,  but,  owing  to  the  sudden  fall  in  the  market  value  of 
tin,  operations  were  siispended. 

There  are  apparently  two  old  stream  beds  which  cross 
this  valley,  both  of  which  have  been  workeid  and  proved 
to  beirich  upon  its  northern  bank,  but  so  far  they  have 
not  been  prospected  to  the  southward,  owing  to  the  large 
volume  of  water  encountered  in  sinking  and  the  lack  of 
pumping  appliances  to  cope  with  it  ;  now,  however,  as 
there  is  a  very  large  q  uantity  of  this  class  of  plant  upon 
the  field  they  could  easily  be  tested. 

Mt.  PLEASANT  M.L.  471  (40%  acres  approx.) —Includes 
old  M.L.  244  and  Claim  652.  Held  by  the  Nickel  Kramer 
Tin  Mining  Co.,  Ltd.  The  tin-bearing  material  consists  of 
a  wash  and  an  ironstone  conglomerate  requiring  crushing. 
It  has  been  worked  on  a  small  scale  for  many  years  by 
opencuts,  and  by  means  of  40  or  50  shafts,  which  reached 
bottom  at  from  15ft.  to  30ft.  Tha  recorded  output  from 
this  ground  is  :— 

To  end  of  1905,  M.L.  244  ...  36.45  tons  ...  £2,995 

1906,  M.L  244  ...     7.85   ,,  ...  801 

1906,  CI.  652  ...     L55   ,,  ...  155 

1907,  M.L  244  ...     2.92   ,,  ...  266 

Total    48.77  ...  £4,217 
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CLAIMS  608  (22  acres)  and  700  (32%  acres).— These  lie 
imimediately  below  M.L.  471,  occupying  the  head  of  the 
main  channel  of  Springi  Gully.   Outputs  :— 

1906— CI.  608    21-90  tons    ...  £2,083 

CI.  700    58-35    „     ...  5,928 


CLAIM  318  (28  acres  approx.),,  known  as  the  old  Spring 
Gully,  or  Sinclair's  Claim.— This  is  one  of  thei  oldest  and 
injost  productive  alluvial  claims  on  the  field.  It  occupies 
a  narrow  strip  of  the  main  gully  for  a  length  of  X 
The  deposit  in  this  claim  consists  of  two  distinct  por- 
tions, an  upper  or  "free  dirt,"  and  a  lower,  or  "stijff 
clayey  dirt."  The  former  was  loose  and  gravelly,  being 
composed  of  fine  and  coarse  quartz  (694,  695)  of  a  some- 
whiat  violet  tinge,  and  granular  structure  very  typical  of 
Greenbushes.  It  was  from  oue  to  three  feet  thick,  about 
18  to  20  yards  wide,  and  proved  exceptibnally  rich  in  tin. 
The  latter  consisted  largely  of  a  stiii  white  clay  (1633) 
containing  irregular  bands  of  fine  cassiterite  associated 
with  garnet,  zircon,  tourmaline,  and  gahnite  (zinc  spinel) 
in  irregular  grains  and  wellnformed  crystals  of  all  shades 
of  green  (697).  Occasional  small  pieces  of  metallic  tin  are 
found  in  the  wash.  These  have  probably  been  reduced 
from  surface  or©  duri^ng  bush  fires.  In  1890  the  wash  car- 
ried about  lib.  of  tin  in  the  dish,  whilst  in  some  places  in 
the  head  of  the  gully  very  rich  pockets  of  wash  were  miet 
with  from  6ft.  to  10ft.  in  depth.  Up  to  that  date  about 
50  tons  of  tin  had  been  sent  away,  and  about  as  much 
more  was  expected'  from  the  dirt  already  raised,  which 
would  be  washed  out  in  the  following  winter.  It  was  a 
wonderfully  rich  claim,  and  about  the  easiest  to  work  on 
the  whole  field.  This  area  is  now  being  worked  by  a 
dredge,  and  is  owned  by  Mr.  Frank  Moss.  Mr.  A.  Gibb 
Maitland  considers  that  a  large  proportion  of  the  stream 
tin  in  this  claim  was  derived  from  the  tin-bearing  granite 
about  the  head  of  Mulligan's  Gully,  this  is  quite  possible, 
the  tin  being  carried  to  Spring  Gully  by  the  deep  lead 
which  crossed  it. 


Of  the  actual  output  of  this  claim  no  complete  record 
has  been  kept  ;  the  following  figures  appear  to  be  the  only 
ones  available  :— 
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Previous  to  1899      ...  40.00  tons  ...  £1,600 

1899    21.75  ...  2,065 

1900    No  returns  available. 

1901    7.85  tons  ...  £386 

1902    5.45   „  ...  368 

1903    14^.82  ...  1,041 

1904    17.80   „  ...  1,277 

1905    30.95  ...  2,736 

1906    23.35  ...  2,518 


Total    161.97  tons   ...  £11,991 


CLAIM  .758  (6  acres  approx.)  is  situated  in  Mulligan's 
Gully.    Output— 1906,  0.40  tons,  £43. 

STANHOPE  M.L.  387  flO  acres). -On  lower  end  of  south 
branch  of  Spring  Gully,  includes  part  of  old  M.L.  87,  Sin- 
clair's.   Output— 1906,  6.53  tons,  £701. 

M.L.  450,  etc.,  now  held  by  the  Stanhope  United  Leases 
Spring  Gully  Dredge,  embraces  miost  of  the  ground  origin- 
ally held  by  Sinclair.  This  company,  by  the  means  of  a 
dredging  plant,  have  during  the  last  year  obtained  10.72 
tons  of  tin  ore  from  this  creek  bed,  which  was  valued  at 
£828,  which  brings  the  total  up  to  over  £27,000  worth  of 
tin  from  this  ground  since  1899. 

CLAIM  684  (4  acres  approx.)  is  on  the  north  end  of 
Paper  Bark  Swamp. 

In  addition  to  the  leases  and  claims  mentioned  above, 
the  whole  of  the  lower  part  of  Spring  Gully  and  the  val- 
ley of  Norilup  Brook  is  held  under  lease  or  claim.  From 
the  latter  the  Norilup  Tin  Mining  and  Dredging  Co.,  Ltd., 
obtained  2.13  tons  of  tin  ore  in  1908,  valued  at  £151. 

The  old  HOMEWARD  BOUND  and  KEDRUTHE  leases 
vv^hich  were  situated  upon  the  northern  bajik  of  Spring 
Gully  close  to  the  old  Spring  Gully  claim,  are  recorded  to 
have  yielded  26.92  totns  of  tin  from  cement  wash,  which 
realised  £1,899. 

BUNBURY  GULLY  AND  ITS  TRIBUTARIES. 

The  Bunbury  Gully  rises  at  an  elevation  of  990  feet 
above  the  sea  level  npon  the  main  Bridgetown  Road  at  a 
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distance  of  about  50  chains  south-west  from  the  town.  It 
flows  in  a  south-south-east  direction,  falling:  at  the  rate 
of  about  200  feet  to  the  mile.  It  w4s  called  the  Bunbury 
GuUy,  and  the  south  end  of  the  field  the  Bunbury  End, 
not  because  it  w^as  the  end  nearest  to  the  town  of  that 
name,  but  owing  to  the  fact  that  the  original  tin  dis- 
covery made  by  Mr.  Stinton  is  located  here,  which  was 
first  worked  by  the  Bunbury  Syndicate. 

It  has  two  main  branches,  which  flow  into  it  from  the 
western  side,  the  northernmost  of  which  is  called  Elljiott's 
Gully,  and  the  southern  the  Westralia  Gully. 

Within  this  valley  tin  ore  has  been  obtained  from 
lodes,  from  deep  leads,  and  from  more  or  less  shallow 
alluvium.  The  stream  ore  here  is  not  so  pure  as  in  the 
valleys  previously  described,  lodes  and  leads  carrying 
tantalite  and  stibiotantalite  having  been  located  at  the 
head  of  this  valley,  and  these  minerals  contaminate  all 
the  dressed  tin  to  a  greater  or  less  extent.  Near  the 
head  of  the  valley  a  little  water-worn  gold  has  frequently 
been  encountered  in  the  tin  concentrates. 

*  "It  is  flanked  on  either  side  by  the  ironstone  con- 
glomerate, and  where  not  concealed  by  alluvial  deposits, 
the  granitic  rocks  make  their  appearance  beneath  it. 

"The  country  will  be  best  described  by  taking  the  sec- 
tions exposed  in  the  various  claims  in  geographical  order 
from  north  to  south. 

"■On  the  summit  of  the  saddle  which  divides  the  waters 
of  Bunbury  Gully  from  those  falling  into  Salt  Water 
Creek,  two  shafts  haci  been  put  down  on  Messrs.  Brook 
&  Barrat's  claim.  The  depth  of  the  shafts  v/as  alwut  10 
feet  ;  the  section  in  the  shafts  show  first  about  two  feet  of 
ironstone  conglomerate,  succeeded  by  a  cement  composed 
of  rounded  and  subangular  pebbles,  quartz,  tourmaline, 
and  other  decoimposed  products, of  a  granitic  rock.  The 
cement  rests  on  a  fairly  defined  clayey  floor.  The  com- 
ponent pebbles  of  the  cement  do  not  possess  those  charac- 
ters which  point  to  their  having  ]3een  mechanically  roujiided 
by  water  ;  the  deposit  would  seemi  to  be  talus  or  cliff 
debris.  The  cement  is  tin-bearing,  the  ore  being  probalDly 
deriived  from  the  disintegration  of  the  tin -bearing  gTanite 
in  the  vicinity. 

"At  the  actual  head  of  Bunbury  Gully,  two  other  ver- 
tical shafts  have  bjeen  sunk  to  a  depth  of  11  feet  vertically 
below  the  surface,  on  what  is  known  as  McDonald's  claim. 


*  A.Gibb  Maitland,  Govt.  Geologist,  Annual  Report  Geol.  Survey  Dept.,  1899. 
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Bo'th  shafts  penetrated  a  ^  ariable  thickness  of  ferruginous 
conglomerate,  which  forms  a  superficial  co^erinlg  to  the 
ground.  The  so-called  wash  is  nothing  but  decom^posed 
granite  w^hich  yielded  fair  prospects  of  tin. 

"The  ground  known  as  Giblet's  lies  just  near  the  head 
of  Bunbury  Gully.  The  section  in  the  main  shaft  shows 
about  six  feet  of  the  ubiquitous  conglomerate  beneath 
which  a  decomposing  granitic  rock  continues  to  the  bot- 
tom of  the  shaft.  At  a  depth  of  14  feet  from  the  surface 
is  a  band  of  rubble,  containing  partially  rounded  boulders 
and  pebbles  of  tourmaline  and  c^uartz.  This  rubble  or 
wash,  which  contains  tin  disseminated  through  it,  rests, 
without  any  very  distinct  boundary,  upon  a  clayey  bot- 
tom, evidently  granite  decomposing  in  situ. 

"Gold  has  been  found  associated  with  the  tin,  both  by 
the  previous  and  present  holdlers  of  the  ground. 

"Several  old  workings  exist  upon  the  ground,  but, 
owing  to  their  inaccessibility,  very  little  information  in 
connection  with  them  is  available.  An  old  shaft  lyinig 
about  13  feet  to  the  east  of  what  is  known  as  Selborne's 
old  shaft,  shows  that  the  wash  is  only  about  three  or 
four  feet  from  the  surface.  The  section  in  this  and  Gib- 
let's  shaft  shows  that  the  'wash'  is  not  a  wash  within  the 
usual  acceptation  oif  the  term,  ibat  would  be  best  described 
by  the  term  'rain  wash'  rather  than  genuine  alluvium. 
The  deposit  owes  its  preservation  to  being  covered  with 
a  later  formation. 

"Adjoining  the  north-east  corner  of  Reserve  1381,  a 
shaft  has  been  put  down  to  a  depth  of  about  12  feet.  The 
sinking  exposed  four  feet  of  modern  alluvium,  and  the 
remainder  a  kaolinic  rock  with  white  mica  and  tourma- 
line ;  the  rock  is  evidently  a  decomposing  granite.  A  few 
yards  to  the  west,  on  the  lower  slopes  of  the  valley,  a 
nine-feet  shaft  encloses  an  ironstone  rubble  of  about  four 
feet  in  thickness,  resting  upon  decomposing  granite." 

"HAMEL  and  SMITH'S  CLAIM.— Some  distance 
lower  down  Bunbury  Gully,  and  on  the  southern  wall  oi 
the  valley,  a  series  oi  shafts  have  been  put  down  to  vary- 
ing depths.  Tliese  shafts  disclose  the  underground  struc- 
ture of  the  country.  Two  vertical  shafts  of  about  .30  feet 
in  depth  are  connected  underground. 

"In  the  workingis  a  well-marked,  'tin  floor'  underlies  a 
ccxmjparatively  low  ang-le  to  the  west.  The  material  form- 
ing the  'floor,'  locally  spoken  of  as  'wash,'  is  about  2ft. 
6in.  in,  thickiiess,  and  consists  of  mica,  cjuartz,  a  little 
tourmaline  and  tin.  The  deposit  in  all  probability  repre- 
sents the  decomposed  portion  of  one  of  those  tin-bearing 
veins  by  which  the  granite  is  reticulated.  The  most 
southerly  shaft  on  the  claim,  at  a  slightly  lower  altitude, 
has  a  depth  of  a/bbait  20  feet,  and  the  'wash'  only  one 
foot  in  thickness. 
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"Some  little  distance  to  the  south  seven  otRer  shafts 
have  w;orked'  a  similar  deposit. 

••On  KRAMMER'S  CLAIM  a  vertical  shaft,  34  feet  in  . 
depth,  intersected  a  decomposed  'tin  floor'  of  from  three 
to)  four  feet  in  thickness.  This  floor  has  a  'gradual  dip  to 
the  south-west.  The  deposit  ('wash')  is  very  rich  in  tin, 
the  ore  being-  often  roamded  or  subangular  (1823).  In 
that  portion  of  the  property  which  lies  close  to  the  biank 
oi  the  gully,  very  sharp,  bright,  angujiar  tin  (1284)  occurs 
at  a  very  short  distance  beloiw  the  surface.  The  ore  must 
have  been  releasea  from  its  parent  source  not  far  from 
where  it  is  lat  present  found,. 

"On  the  western  bank  of  Bunbury  Gully,  and  opposite 
Bench  Mark  XXIII.,  is  a  water  shaft  some  30  or  40  feet  in 
depth.  The  shaft  was  inaccessible  to  me,  but,  judginig  from 
the  material  lying  at  grass,  the  sinking  was  through  a 
very  decomposed  micaceous  igranite. 

•'Further  to  the  south-west,  and  on  the  western  bank 
of  the  gniUy,  three  shallow  shafts  have  been  put  down. 
The  most  northerly  of  the  three  shafts,  about  10  feet  in 
vertical  aepth,  showed  a  few  feet  of  cement  rubble,  parti- 
ally consolidated,  succeeded  by  about  three  feet  of  'wash' 
containing  a  high  percentage  of  tourmaline.  The  most 
westerly  of  the  group  was  about  20  feet  in  depth,  amd 
passed  through  no  wash,  but  merely  pierced  a  clayey  de- 
comiposition  product  of  a  graJiite. 

"On  the  eastern  side  of  the  main  road  to  Bridgetown, 
on  what  was  originajlly  M.L.  82/76,  a  shaft  has  been  put 
down  to  a  shallow  depth  upon  a  tourmaline  dyke,  which 
was  met  with  benteath  the  conglomerate  at  a  depth  of 
about  five  feet  below  the  surface.  The  overlying  conglo- 
merate contains  detrital'  tourmaline,  ivhich  led  to  the  dis- 
covery of  the  dykjp.  As  exposed  in  the  workings,  the 
width  of  the  dyke  is  about  2  feet  6  inches.  The  strike  of 
the  dyke  is  generally  north-west,  with  an  underlie  to  the 
south-west  at  angle  of  about  70  degrees.  The  tourmaline 
is  enclosed  in  a  ferruginous  clayey  matrix,  which  contains 
occasional  patches  of  quartzose  material.  Evidently  the 
dyke  will  prove  to  be  one  of  the  felsitic  family.  The  dyke 
yielded  a  small  quantity  of  very  angular  tin  associated 
with  large  quantities  of  titanium.  An  assay  of  a  sample 
(1376)  yielded  in  the  official  lalb^oratory  1.97  parts  per 
hundred  of  metallic  tin.  The  tourmaline  carries  a  small 
proportion  of  tin.  The  dyke  is  l-nown  as  the  Amanda 
Lode. 

"What  is    appa^-ently  a  parallel  lode  is  exposed  some 
little  distance  to   'he   north,   on   what   was    known    as  PA- 
RICH    ^   ARMSTRONG'S    CLAIM,    beneath  a  cover  of 
about  three  feet  of  cement. 
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"A  bore  was  put  down'tqi  a  depth  of  59  feet  in  the 
allal^■ial  f^at,  on  the  banks  of  Bunbury  Gully,  to  the  east 
of  the  Amanda.  No  recoi-d  appears  to  have  been  kept  of 
the  strata  pierced,  except  that  a  very  hard  rock  was  met 
with  when  operations  ceased.  From  the  general  features 
of  the  district  it  is  quite  evident  that  the  alluvium  can- 
not be  very  thick,  but  that  the  greater  portion  of  the  ma- 
terial lying-  abo'Ve  the  hard,  rock  is  merely  the  decom,posi- 
tion  product  of  the  rocks  beneath.  Some  chains  further 
diorvMi  the  gully  another  bore,  known  as  'Webb's,'  was  car- 
ried down  to  a  depth  of  39  feet  below  the  surface.  It  is 
stated  that  alluvial  ueposits  of  17  feet  in  thickness  rested 
directly  upon  a  bottom  of  decomposed  country.  No  furtlhier 
particulars  are  available  with  reference  to  the  bore." 

ENTERPRISE' M.L.  369  (14%  acres  approx.)  lies  on  the 
main  road  near  the  head  of  the  g'ully.  It  includes  a  small 
portion  of  old  M.L.  140,  Acme.  In  December,  1905,  Mr,  W. 
D.  Campbell  reported  on  this  lease,  which  is  chiefl3^  in- 
teresting as  being  a  producer  of  tantalite  as  well  as  tin 
ore,  as  follows  ; — 

*  "The  principal  one  is  M.L.  369,  the  Enterprise  held  by 
Messrs.  Jones,  Grey,  and  Marsh,  and  is  on  the  main  road 
about  three  quarters  of  a  mile  south  of  the  post  office.  An 
open-cut  about  12  feet  deep  has  been  made  on  the  west 
side  of  the  road  ,  the  upper  seven  feet  shows  a  wash  of 
tin  and  tantalite  (6507,  6508,  6509)  ;  below  this  is 
kaolinised  g-neiss  containing  a  micaceous  lode  formation, 
18  inches  wide  (6506),  slightly  greeni.sh  in  tint,  b*ut  in 
places  slightly  ferruginous,  carrying  particles  of  tantalite 
ami  tourmaline  from  coarse  dust  to  chunks,  one  inch  iai 
diameter.  A  drive  has  been  put  on  the  lode  30  feet.  The 
lode  is  seen  for  18  feet  when  it  tapers  out,  but  the  mica- 
ceous formation  continues  and  appears  to  be  making,  again 
at  the  end  of  the  drive.  The  strike  oi"  the  lode  is  323  de- 
grees an'd  the  underlay  22  degrees  to  the  south-west.  A 
J-'.haft,  about  seven  feet  deep,  has  been  conamenced  a  few 
yards  further  south  to  reach  this  lode  further  on  the  under- 
lay. A  pothole  one  and  a  half  chains  north-west  oif  the' 
last  spot  shows  a  somewhat  similar  wash  (6508).  Sam- 
ple (6509)  is  the  washed  ore,  ready  for  the  market.  This 
lease  yielded  3.67  tons,  worth  £284." 

**  "On  what  is  known  as  McNESS'S  CLAIM,  near  the 
head  of  Bunbury  Gully,  a  shaft  has  been  put  down  to  a 
depth  of  28  feet,  and  work,  lias  been  carried  out  upon  the 
residuary  gravels,  of  apparently  somewhat  low  grade.  A 
saimjple  of  the  dressed  are  (2508)  presented  to  me  by  the 
owners,  assayed  53.6  per  cent,  of  metallic  tin.  A  sample 
of  the  dressed  ore  from  the  adjoining  claim,  held  l>y 
Messrs.  Smdth  and  Jones,  yielded  a  very  low  return  of 
metallic  tin,  viz.,  41.7  per  cent.  (2513).    No  observations 


*  W.  D.  Campbell,  Assistant  Geologist,  Annual  Report,  Geol.  Surv.  Dept.  1905- 
»*  A.  Gibb  Maitland,  Govt.  Geologiit,  Annual  Report,  Geol,  Surr.  Dept.  1900' 
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have  yet  been  madie  as  to  the  cause  ol  this  low  assay 
value.  It  is,  however,  worthy  of  note  that  the  ground  in 
the  immediate  vicinity  of  the  above  mentioned  properties 
has  yielded  relatively  large  quantities  of  the  mineral  tan- 
talite,  a  niobate  and  tantalate  of  iron  and  mauiganese-  It 
may  therefore  be  to.  the  presence  of  this  mineral  that  the 
low  assay  value  of  the  ore  on  the  claims  above  mentioned 
is  dne.  Lower  down  in  Elliot's  Gully,  on  the  grolund  held 
by  Messrs.  Brayney  and  Brennan,  the  tin  ore  was  found  to 
be  associated  with  tantalite,  stibiotantalite,  ilmenite, 
gaimets,  and  zircons." 

From  this  gully  has  been  won  a  very  considerable  pro- 
portion of  the  tin  production  of  the  field,  but  since  it  has 
been  almost  entirely  held  as  claims  it  is  almost  impos- 
sible to  arrive  at  even  an  approximiate  estimate  of  the 
quantity. 

Four  classes  of  deposits  have  been  worked,  first  the 
alluvium  of  the  exisit)in!g  creeks,  secondly  that  of  the  older 
stream'  bed  which  occurs  as  a  defined  gutter  upon  the 
western  bank,  running  practicali}^  parallel  to,  the  present 
gn'lly,  thirdly,  lode  shedding  upon  the  bank  between  these 
two,  and  also  a  patch  of  gravel  upon  the  eastern  bank 
neiar  the  junction  of  the  Bunbury  with  J^lliott's  Gully,  and) 
lourthh'  the  tm^bearing  pe^gmatile  dykes. 


Of  the  yield  from  the  first  class,  as  stated  afjove,  there^ 
is  practically  no  record,  and  from  the  second  only  in  the 
case  of  Nelson's  oH  lease,  which  were  held  later  on  by 
Ijilworth  and  Kramer,  and  now  as  the  King  Tin  Leases, 
are  any  returns  available. 

Since  the  year  when  first  records  were  kept,  these! 

leases  iiave  yielded  l)7.."St)  tons  of  black  tin    north  £7,462. 

So  far  no  payable  lodes  have  been  discovered  upon  the 
western  side  of  this  gnlly,  although  small  granite  veins 
rich  in  tin  have  been  encountered  beneath  the  alluvium, 
upon  the  eastern  side,  however,  there  are  numerous  veins, 
but  since  these  are  as  a  rule  ^'ery  erratic  and  of  small 
size,  little  work  has  been  done  upon  them  below  the 
water  level,  whilst  the  portion  of  the  weathered  rock 
raised  has  been  treated  as  alluvium. 
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*  "HAPHAZARD  M.L.   147.— Two  shafts  connected  by  a 
crosscut  at  50  feet  from  the  surface  have  been  put  down 
upon  what  has  been  regarded  as  'lode  matter.'    Shaft  No. 
2,  having  been  timbered  to  within  a  short  distance  of  the 
bottom,    prevents    the    sertion   of   rock   pierced  being  ex- 
amined.   The  foot  of  the  shafts  shows  a  decomposing  tour- 
maline bearing  gneiss,  dipping  west,   and  trending  north. 
30  degrees    east.    The    tourmaline   is  often  of  large  size, 
and  some  very  highly  ferruginous  ore  is  associated  with 
it.    From    the  foot    of  No.  2   shaft  a  crosscut  50  feet  in 
length  connects  with  No.  1  shaft.    The  first  30  feet  of  the 
crosscut  from  No.  2  shaft  has  been  carried  through  a  de- 
composing  granite    rock,     succeeded   by   about  20  feet  of 
tourmaline  gneiss  oipping  to  the  west.    No  'lode'  has  yet 
been  discovered  in  the  worl  iings.    In  other  portions  of  the 
property  the  residuary  sands  and  gi-avels  have  been  worked 
with  fair  results.    Some  of  the  material  assaying  (in  the 
official  laboratory)  low  in  tin,  viz.,  11  per  cent.,  was  found 
to  be  associated  with  quartz,    garnets,    limonite,  magne- 
tite, tantalite,  zircon,  and  ilmenite.    This  lease  has  yielded 
8.72  tons  of  ore,  valued  at  £550." 

*  "SALMON'S  CLAIM  6I7.-This  claim  is  situated  on 
Bunbury  Gully,  to  the  eastward  of  the  Yarana  Lease. 
Two  snaft.s  have  been  put  down  to  reputed  depths  of  15 
and  27  feet  respectively.  Being  full  of  water  both  were 
inaccessible  to  me.  The  owner,  Mr.  Salmon,  informed  me 
— and  I  have  no  reasan  for  doubting  the  authenticity  o2 
his  information— that  in  the  deeper  shaft  the  'wash'  (re- 
siduary gravels,  etc.)  extends  to  about  16  feet  from  the 
surface,  and  that  the  rest  of  the  sinking  had  been  through 
a  decomposing  'granite.  I  satisfied  myself  from  sampling 
the  dump  that  the  material  was  stanniferous,  and  that  the 
tinstone  was  coarse  and  angular,  and  could  not  have  tra- 
velled very  far  from  its  parent  source." 

TAIRUA  M.L.  410  includes  part  of  old  M.L.  124,  Kil- 
;  iarney,  and  is  situated  on  the  laterite  ridge  east  of  the 
I  Greenbushes  Well.   A  lode  has  been  worked  in  this  proper- 
ty yielding  3.88(  tons  of  black  tin,  valued  at  £390. 

ESPERANCE  HILL  M.L.  389  (10  acres)  includes  part  of 
old  M.I,.'s  124,  Killarney,  and  61,  Yarana,  and  joins  M.L. 
f  410  on  the  south-west.   During  1906  this  lease  produced  a 
I  little  lode  tin,  viz.,  0,15  tons,  of  the  value  of  £15. 

NIL  DESPERANDUM   M.L.  401.-From    this    lease  0.55 
tons  of  tinstone,  valued  at  £104,  have  been  .obtained. 


*  A.  Gibb  Maitland,  Govt.  Geologist,  Annual  Report,  Geol.  Surv,  Dept.  1900. 
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DREAMLAND  M.L.  382  (10  acres),  includes  part  of  old 
M.L.  61,  Yarana.  A  tin  loue  running  in  a  north-west 
direction  has  been  descri])ed  as  occurring  under  a  cover  of 
3ft.  of  cement.  This  lease  has  yielded  3.18  tons  of  ore, 
worth  £340. 

LOST  AND  FOUND  NORTH  M.L.  393  (includes  part  of 
old  M.L.  146,  Glencoe).— The  Government  Geologist's  map 
of  Greenbushes,  issued  in  1900,  shows  a  lode  in  this  lease 
parallel  to  that  in  M.L.  147.  Reported  output  to  end  of 
1907  was  3.23  tons,  value  £362. 

LOST  AND  FOUND  M.L.  374  (includes  part  of  old  M.L. 
56,  Amanda).  Mr.  W.  D.  Campbell  visited  this  lease  in  De- 
cember, 1906,  and  reported  :— 

"Here  a  shaft  54ft.  deep  in  kaolinised  granite  has 
been  sunk  on  a  lode  oomi:osed  of  four  veins  or  bands  of 
about  five  inches  each,  in  a  total  width  of  four  feet,  hav- 
ing an  underlay  of  about  25  degrees  to  the  east,  and  a 
strike  of  40  degrees.  The  formation  is  gneissic,  and  slight- 
ly ferruginous  in  places  ;  no  lode  mining  has  previously 
been  done  here.  The  formation  carries  crystals  of  tin 
(6516)  and  toin-maline,  and  resembles  the  lode  iii  the 
Cornwall  lease.  I  was  informed  by  Mr.  Andrew  that  in  the 
lead  of  tin-wash  near  here  a  solitary  specimen  of  gold  was 
found,  weighing        grs.,  at  24  ft.  depth." 

Output  :— 

To  end  of  1905  ... 

1906  ... 

1907  ... 

Total    7.70  tons   ...  £812 


0.75  tons  ...  £70 
5.65  ...  632 

1.30  ...  110 


*  ''In  the  lower  part  of  '  Bunbury  Gully,'  in  the  Amanda 
workings,  there  are  veins  carrying  crystalline  tin  ore  tra- 
versing the  soft  weathered  granitic  bed  rock.  These  do 
not  appear  to  me  to  be  large  enough  to  be  called  lodes, 
but  are  apparentlv  fissure  deposits  rather  than  impregna- 
tions of  a  mass  of  country,  and  come  therefore  nearer  to 
the  lode  type  thaoi  to  that  of  stockworks.  Some  of  these 
veins  contain  nice  bunches  of  tin  ore,  but  none  have  been 
large  enough  for  systematic  work,  and  they  ^^^e  only  been 
followed  downwards  a  few  feet  into  the  weathered  bed 
rock." 

*  A .  Montgomery,  Stat3  Mining  Engineer,  Annual  Report  Mines  Dept.  1903. 


From  this  point  downwards  a  deep  lead  has  been 
recently  discovered,  which  follows  practically  the  same 
course  as  the  existing  gully.  It  has  been  worked  as  a 
series  of  claims,  some  of  which  at  the  junction  of  Westra- 
lia.  Gully  have  recently  been  acquired  by  a  company,  who 
have  obtained  10.60  tons  of  tin  oxide,  valued  at  £846, 
from  a  run  of  wash  40ft.  below  the  existino;  surface. 

*  "An  important  tributary,  Elliott's  Gully,  enters  thie 
main  channel  of  the  Bunbury  to  the  south  of  the  bore  hole 
just  alluded  to.  A  g-ood  deal  of  prospecting  has  been  car- 
ried out  along  the  course  of  the  gully. 

"The  walls  of  the  watercourse  are  hemmed  in  by  the 
ferruginous  conglomerate  which  forms  the  bulk  of  the 
watershed. 

"The  ground  held  by  Messrs  Portwood  and  Burnet 
near  the  mouth  of  the  valley,  has  been  exploited  by  two 
shafts  about  40  feet  in  vertical  depth.  The  northernmost 
shaft  exposed  a  series  of  cemented  gravels,  forming  a  true 
conglomerate  in  places,  resting  upon  an  uneven  floor, 
which  dips  at  an  angle  of  about  five  degrees  to  the  south- 
cast.  The  bottom  upon  which  the  deposit  rests  is  very 
clayey,  and  is  derived  from  the  disintegration  of  a  very 
argillaceous  rock.  A  very  ferruginous  sandstone  or  con- 
glomerate rests  directly  uj^on  the  clay,  and  is  covered  with 
a  whitish  tourmaline  bearing  wash,  which  at  the  bottom 
is  about  six  inches  in  thickness.  The  most  southerly  shaft, 
40  feet  in  vertical  depth,  exposes  a  somewhat  similar  sec- 
tion. The  floor  upon  which  the  deposit  rests,  dips  at  a 
loAv  angle  to  the  north-east,  and  evidently  forms  the  sou- 
thern bank  of  the  watercourse.  Above  the  conglomerate, 
at  the  bottom  of  the  shaft,  is  a  few  feet  of  very  white 
gritty  S'and,  covered  by  about  fi\e  or  six  feet  of  ironstone 
rubfble,  derived  from  the  denudation  and  subsequent  par- 
tial consolidation  of  the  ironstone  conglomerate  which 
form«  the  bulk  ©f  the  surface  of  the  ground. 

"The  adjoining  ground  higher  up  the  gully  is  held  by 
Mr.  Elliott.  A  great  deal  of  work  has  apparently  been 
carried  out  upon  the  property  at  different  times.  The  main 
working  shaft  is  situated  near  the  northern  bank  of  the 
gully,  and  has  been  carried  down  to  a  vertical  depth  of 
slightly  over  50  feet.  To  the  top  of  the  'wash'  is  50  feet. 
The  'wash'  is  a  very  coarse  conglomerate  with  a  very  large 
proportion  of  flat-sided  boulders,  cemented  together  in 
part  with  oxide  of  iron  (1240).  Tin  shows  freely  in  the 
different  portions  of  the  conglomerate.  The  average  thick- 
ness of  the  deposit  is  about  two  feet.    The  conglomerate 


Maitian.i,  Govt,  Geologist,  Annual  Report  Geol.  Surv.  Dept.  1899. 
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rests  upon  the  upturned  edges  of  a  decomposed  clay  slate, 
which  is  vertical  and  which  strikes  south-east.  Directly 
overlying  the  conglomerate;  is,  in  places,  a  fairly  exten- 
sive deposit  of  white  gritty  sand  which  contains  detrital 
tourmaline.  The  main  shaft  is  connected  with  a  series  of 
old  workings,  which  expose  a  somewhat  similar  section. 

"To  the  south  of  Elliott's  an  open  cast,  just  on  the 
edge  of  the  flat,  six  feet  in  depth,  discloses  the  following 
section  : — 

Yellow  Surface  Sand    2ft.  Oin. 

Ferruginous  Cement    3Et.  Oin. 

Coarse  "Wash"    1ft.    Oin.  to  1ft.  6in. 

"Some  little  distance  to  the  vvest  of  Elliott's  a  bore 
has  been  put  down  to  a  depth  of  65  feet  ;  the  bore  was 
sunk  wnth  the  object  of  jn-ospecting  for  what  may  be  called 
Elliott's  Lead,  but  the  location  of  the  bore  site  proved  to 
be  too  far  to  the  north,  and  out  of  the  track  of  the  old 
watercourse.  'After  passing  through  about  six  feet  of  fer- 
ruginous rubble,  derived  from  the  disintegration  of  the 
conglomerate  which  forms  the  northern  edge  cxf  the  gully, 
the  boring  tool  entered  &  clay,  almost  identical  in  charac- 
ter with  that  underlying  the  wash  in  Elliott's  main  shaft. 
The  bore  was  evidently  carried  through  decomposing  clay 
slate.  The  material  at  grass  at  a  disused  shaft  to  the 
west  of  Elliott's,  and  in  the  trend  of  the  old  watercourse, 
showed  that  the  deposit  was  of  a  similar  nature  to  that 
to  the  east. 

"North-west  of  this,  on  Smith's  Claim,  two  shafts 
have  been  sunk:.  The  easternmost  of  the  two  had  a  vertical 
depth  of  42  feet.  The  bottom  o'f  the  shaft  exposed  a  con- 
glomerate wash,  18  inches  in  thickness,  resting  upon  a 
floor  of  a  decomposing  clayey  rock,  which  dips  generally 
to  the  east  at  an  angle  of  about  10  degrees.  The  dayey 
rock  is  traversed  by  a  small  quartz  vein.  The  w^ash,  which 
had  been  followed  up  on  the  rise  for  a  distance  of  about 
43  feet  from  the  shaft,  showed,  tin  freely.  The  second 
shaft,  some  little  distance  to  the  west,  had  been  carried 
down  for  a  vertical  distance  of  33  feet  with  the  apparent 
object  of  intersecting  the  wash  in  the  adjacent  working. 
The  shaft  passed  through  a  very  clayey  deposit,  in  all  pro- 
balbility  resulting  from  the  disintegration  i//  i^/tu  of  a  very 
argillaceous  rock.  At  a  depth  of  about  23  feet,  a  tin 
floor  made  its  appearance,  but  no  steps  had  been  taken  at 
ihe  date  of  my  visit  to  exploit  it. 

"Upon  the  ground  lying  at  the  head  of  the  goiUy,  a, 
good  deal  of  desultory  work  has  been  carried  out.  Upon 
Nuttal's  Claim  the  most  northerly  of  the  shafts  disclosed 
a  tin-bearing  wash  of  12  inches  in  thickness,  covered  by  a 
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•ga-itty  sand,  carrying  a  fair  proportion  of  tourmaline. 
This  sandy  bea  occurred  about  18  inches  above  the  bottom 
wash,  but  only  reached  a  thickness  of  six  inches.  From 
the  mouth  of  the  shaft  the  first  eight  or"  nine  feet  con- 
sisted of  detrital  ironstone  conglomerate.  The  floor  or  bot- 
tom upon  which  these  deposits  rest  is  a  decomposing 
clayey  rock,  probably  a  clay  slate.  The  adjoining  shaft  to 
the  south  had  been  carried  down  to  a  vertical  depth  of  15 
feet.  The  sinking  showed  detrital  conglomerate,  fi.ve  feet  p 
sharp  gritty  sand,  nine  feet  ;  tin^bearing  wash,  one  foot. 
The  bottom  has  a  slight  underlay  to  the  north-east.  Five 
other  shafts  in  close  proximity  shows  a  practically  identi- 
cal section." 

This  guUy  is  historic  owing'  to  the  fact  that  it  was 
here  that  Mr.  Stinton  made  his  first  discovery  of  tin,  the 
area  he  secured  covering  the  lower  section  of  this  creek 
at  its  junction  with  the  Bunbtiry  Gully. 

Tin  in  small  quantities  was  first  discovered  in  the 
stream  bed  at  the  point  of  its  intersection  with  the 
Gretnbtishes  lead,  but  below  the  underlying  cement  a 
large  deposit  of  sandy  wash  of  considerable  richness  was 
encountered.  This  was  sunk  upon  for  a  depth  of  15  feet 
to  a  clay  bottom,  the  whole  thickness  carrying  tin  in 
payable  quantities. 

On  account  of  the  large  volume  of  water  encountered 
It  was  found  impossible  to  work  this  deposit  without  ma- 
chinery, therefore  a  company  called  the  Bunbury  Syndi- 
cate was  formed.  Unforttinately,  the  plant  secured  proved 
to  be  utterly  inadequate  to  deal  with  the  influx  of  water, 
and,  in  consequence,  a  system  of  drainage  by  adit  wasi 
adopted,  but,  owing  to  the  very  slight  fall  of  the  surface, 
this?  had  to  be  carried  so  far,  and  was  so  costly,  that  the 
company  was  not  in  a  position  subsequently  to  equip  the 
lease  with  suitable  tin  dressing  plant. 

The  deposit  was  worked  as  an  opencut,  the  dirt  being 
drawn  to  the  surface  up  an  inclined  tramway  when  it  was 
puddled  and  washed.  Since  the  adit  was  driven  down  the 
course  of  the  stream,  but  at  a  lesser  grade  than  the  gut- 
ter, only  a  limited  portion  of  this  was  drained,  therefore, 
as  the  market  value  of  tin  happened  to  fall  at  about  the 
time  this  was  worked  out,  money  was  not  forthcoming  to 
exploit  this  lead  ftirther,  ana  the  lease  was  therefore 
abandoned. 

Subsequently  a  large  prospecting  area  was  granted  to 
a  Victorian  Syndicate,  which  covered  most  of  the  Bun- 
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bury  end  of  the  field,  but,  although  a  considerable 
amount  of  boring  was  done,  this  work  was  so  lacking  in 
system  that  the  results  were  not  sufficiently  encouraging 
to  warrant  further  work. 

It  may  be  mentioned  that  over  £100,000  worth  of  tin 
ore  has  since  been  raised  from  the  area  covered  by  this 
concession,  which  is  by  no  means  worked  out. 

Eeturning  again  to  the  locality  at  which  the  original 
discovery  was  made,  known  as  the  Bunbury  Hole,  it  may 
seem  strange,  considering  that  this  area  has  been  contin- 
ually held  for  many  years,  that  it  is  practically  in  as 
unprospected  a  state  as  it  was  at  the  time  of  its  aban- 
donment by  the  _  original  comi>any,  this  is  due  principally 
to  the  volume  of  water  encountered  in  sinking,  and  the 
want  of  capital  to  cope  with  the  same.  This  fine  water 
supply  has  been  utilised  for  tin  dressing  purposes,  the 
wash  dirt  being  carted  from  adjoining  claims  on  to  this 
area,  large  stacks  of  tailings  from  which  now  cover  the 
surface. 

The  Greenbushes  lead  has  now  been  traced  down. to  it 
from  the  north  and  another  lead  worked  by  Elliott,  Key- 
ser  and  others  from  it  in  a  westerly  direction  towards 
the  Three  C.'s,  whilst  vet  another  lead  has  recently  been 
traced  up  the  Bunbury  Gully  from  the  south  to  the  boun- 
dary of  this  claim,  as  now  held.  As  all  these  three  radi- 
ate from  this  little  block  the  indications  point  to  the 
conclusion  that  a  main  deep  lead  crosses  it,  a  junction 
occurring  somewhere  in  the  vicinity  of  the  opencut,  and 
this  is  further  supported  by  the  levels,  since  the  bottoms 
of  all  these  radiating  gutters  are  deeper  than  the  deepest 
large  quantities,  contained  in  a  kaolin  clay,  whilst  in  this 
hole  only  a  sandy  wash,  resting  upon  a  clay  bottom, 'has 
point  reiached  in  the  Bunbury  Hole.  In  the  wash  met 
with  in  each  of  these  leads  boulders  and  pebbles  occur  in 
been  encountered. 

A  careful  examination  of  this  clay  discloses  thin  pipes 
or  seams  of  fine  tin  grains,  the  particles  when  examined 
under  a  powerful  lens  are  observed  to  be  distinctly  water- 
worn,  therefore  this  is  apparently  not  a  true  bottom,  and 
this  conclusion  is  supported  by  the  fact  that  a  shaft 
sunk  some  8  or  10  feet  from  the  bottom^  of  which  an  auger 
hole  was  put  down  to  a  further  depth  of  6  feet,  tapped 
so  large  a  flow  of  water  that  work  had  to  be  abandoned. 
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This  deep  lead  system  of  the  Bimbiiry  end  has  always 
been  a  knotted  point,  primarily  owing  to  the  fact  that 
this  central  area  has  not  been  prospected,  but  since  the 
three  leads  previously  mentioned  have  now  been  traced 
towards  it,  it  may  be  plainly  assumjed  that  it  passes 
throuorh  it,  and,  since  this  is  situated  in  the  very  heart 
of  the  richest  tin-bearing;-  portion  of  this  end  of  the  field, 
it  is  decidedly  worth  further  prospecting. 

we?;tralia  gully  and  its  tributaries. 

Westralia  Gully,  a  second  tributary  of  Bunbury  Gully, 
enters  from  thei  west  a  little  further  south  than  Elliott's 
Gully.  .  ^  !1| 

*  "On  the  conglomerate  tableland  in  the  angle  formed 
by  the  gully  taking  its  rise  near  Hester's  Troughs,  and 
joininsT  the  main  watercourse  to  the  south  of  the  34ft. 
borehole,  are  several  excavations  which  disclose  the  nature 
of  the  strata  beneath  the  conglomerate.  These  show  that 
the  cover  of  conglomerate  and  residuary  gravels  is  not 
very  srreat,  attaining  as  much  as  three  feet  in  places.  The 
conyomerate  passes  gradually  into  a  tourmaline-bearinig 
erranite  or  gneiss,  very  rich  in  mica  in  places.  Not  far 
from  the  south-west  corner  of  what  was  originally  M.L. 
82/4.3,  there  is  16  feet  of  wash  reposing  directly  upon  a 
decotmposing  clayey  rock.  At  the  bottom  the  wash  con- 
tained, in  addition  to  the  tin,  a  large  proportion  of  dele- 
terious constituents,   titanium,  etc. 

"The  vicinity  of  Hester's  Trou-jTihs  has  been  the  scene 
of  vigorous  prospecting.  The  higher  ground!  to  the  south 
of  the  Troughs  is  co\ered  with  the  ferruginous  conglome- 
rate, which  forms  a  fairly  well  marked  outcrop  to  the  east 
and  west.  This  deposit  prevents  an  examination  being 
made  of  the  underlying  rocks,  a  difficulty  which,  however, 
has  been  partially  overcome  biy  the  prosperting  operations. 
What  is  known  as  Wright's  Shaft,  on  the  northern  slopes 
of  the  rising  gi'ound'  to  the  south  of  the  Troughs,  had  been 
carried  down  to  a  depth  of  28  feet  vertically  below  the 
surface.  The  sinking  showed  detrital  conglomerate,  five 
feet  ;  sharp  gritty  sand,  nine  feet  ;  tin- bearing  wash,  one 
foot.  The  bottom  has  a  slight  underlie  to  the  north-east. 
Five  other  shafts  in  close  prox'imity  show  a  practically- 
identical  section.  The  sinking  showed  nothing  but  a  clayey 
rock,  which  had  a  dip  to  the  south-east  at  an  angle  of 
about  45  degrees.  In  the  vicinity  of  the  shaft  several  very 
large  pieces  of  angular  tin,  one  weighing  about  3fbs.,  have, 
been  discovered.    From  their  distinctive   characters  it  is 
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quite  evident  that  the  tin  cannot  have  travelled  far  from 
its  parent  source.  On  the  flat  grouna  to  the  north  several 
excavations  have  been  meide,  and  they  all  unite  in  giving 
what  is  practically  a  uniform  section,  which  consists  of 
from  two  to  three  feet  of  peaty  soil,  succeeded  by  a  vari- 
able thickness  of  white  gritty  sand,  carrying  varying  pro- 
portions of  mica  and  tourn? aline.  This  deposit  results 
from  the  residual  composition  of  a  granite  rock,  a;lthough 
operations  have  hardly  been  carried  sufiiciently  far  to 
reach  the  sound  rock.'' 

"LAST  CHANCE  M.L.  172  (149). -This  property  lies 
near  the  southern  boundary  of  the  field,  some  distance  to 
the  south  of  Hester's  Troughs,  and  considerably  beyond 
the  limits  of  the  country  prospected  at  the  date  of  my 
previous  visit  to  the  district.  A  vertical  shaft  had  been 
put  down  to  a  depth  of  38  feet.  The  sinking  showed  about 
eight  feet  of  conglomerate  succeeded  by  a  tourmaline-bear- 
ing rock,  trending  north  20  degrees  east,  and  dipping  to 
the  westward  at  a  high  angle.  The  width  of  the  deposit 
was  about  two  feet  three  inches,  but  at  the  foot  of  the 
shaft  it  reached  as  much  as  four  feet  six  inches.  An  assay 
(2519)  of  what  appeared  to  be  a  characteristic  sample  of 
the  concentrates  from  this  rock  yielded  52.4  per  cent,  of 
metallic  tin,  whilst  a  sample  (2520)  from  the  dump  yielded 
43.8  per  cent,  of  tin.  The  relatively  low  percentage  of  the 
tin  in  these  two  samples  is  chiefly  due  to  the  somewhat 
crude  method  of  washing  in  the  dish.  The  ti'Bt  ore  seems 
concentrated  round  a  joint  plane,  by  which  the  country 
rock  is  traversed.  In  the  material  in  the  dump  tin  ore 
could  be  seen  embedded  in  a  friable  quartzose  matrix, 
which  does  not,  however,  seem  to  be  derived  from  a  quartz 
reef,  but  is  rather  a  portion  of  the  country  rock  in  the 
vicinity  of  a  joint  plane  from  which,  by  the  solution  of 
felspar,  silica  has  been  set  free  to  produce  quartz." 

"OFFEE  and  GILBERT'S  CLAIM.— This  property  lies 
a  little  distance  north  of  the  'Last  Chance.'  A  shaft  has 
been  sunk  to  a  depth  of  about  40  feet  vertically  belbw  the 
surface.  The  shaft  itself  is  not  straight,  but  has  been  sunk 
partly  vertically  and  partly  inclined,  its  course  having 
been  determined  by  that  of  the  ore  body.  The  shaft,  which 
has  not  yet  been  sunk  far  enough  to  reach  sound  rock, 
follows  down  a  rock  decomposing  in  the  direction 'of  kaolin 
and  carrying  very  coarse  tin  and  tourmaline.  The  ore  de- 
posit is  merely  an  impregnation  along  a  line  of  weakness, 
rither  a  joint  plane  or  a  fracture.  So  far  as  work  has  at 
present  been  carried,  it  seems  that  this  impregnation  has 
extended  across  a  width  of  abo'ut  two  feet  six  inches  to 
three  feet.  A  characteristic  sample  of  my  own  selection 
from  the  foot  of  the  workings  was  carefully  washed  for 
the  purpose  of  concentrating  the  tinstone,  which  was  found 
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to  assay  (2514)  63.4  per  cent,  oi  metallic  tin.  This  per- 
centage, of  course,  gives  no  indication  of  the  quantity  of 
tinstone  in    the  matrix.    The    oassiterite    itself  was  very 

brittle,  owing  to  its  being  tra\ersed  by  strings  of  decom- 
posing country  rock." 

Between.'  the  Westralia  Gully  and  the  Three  C.'s  are 
some  extensive  shallow  workina-s  where  sluicing  is  being 
carried  on  upon  a  small  scale.  This  patch  of  ground, 
which  is  called  Poverty  Flat,  will  in  all  probability  prove 
to  be  a  false  bottom  above  a  deep  lead. 

Cowan's  Brook  proper  takes  its  rise  near  the  head  of 
Elliott's  Gully,  at  an  elevation  of  850  feet  above  the  sea 
level,  but  its  two  main  branches,  which  are  in  reality 
sandy  fiats,  drain  the  country  to  the  northward  for  a 
considerable  distance,  their  heads  being  900  feet  above 
sea  level. 

The  head  of  this  gully  convSists  of  a  large  water-logged 
sandy  fiat,  called  the  Three  C.'s,  after  the  original  holders 
of  the  lease,  Messrs.  Cowan,  Castella,  and  Clark.  In  this 
fiat  tin  in  small  quantities  occurs  in  the  sand  from  the 
.surface  downwards,  it  appears  of  a  lacustine  origin,  hav- 
ing been  deposited  at  a  subsequent  period  to  that  at 
which  the  deep  lead  crossed  this  area  as  an  open  valley, 
and  prior  to  the  cutting  out  of  the  present  deep  channel^ 
of  Cowan's  Brook. 

In  the  bed  of  this  gully  at  the  foot  of  the  flats  a  con- 
siderable amount  of  sluicing  and  dredging  work  has  been 
carried  on,  the  wash  being  of  a  heavy  nature,  consisting 
mostly  of  large  white  quartz  pebbles  and  boulders. 

During  the  last  few  years  this  has  been  worked  by  a 
company,  who  have  washed  64.18  tons  of  tin,  worth 
£5,891. 

No  attempt  so  far  has  been  made  to  trace  the  deep 
lead  which  crosses  the  gully  at  this  point  into  either 
bank,  all  prospecting  having  been  confined  to  following 
the  secondary  tin  derived  from  it  in  the  stream's  course 
below. 

After  leaving  the  sandy  flat  the  gully  closes  in,  with 
crystalline  rocks  outcropping  upon  the  northern  bank, 
capped  by  laterite. 

Below  its  junction  with  the  Moulton  Brook  the  boulder 
wash  is  again  met  with  carrying  tin  beneath  the  bed  of 
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the  gully,  but  a  short  distance  lower  down  even  this  has 
been  entirely  swept  away  by  the  stream  down  to^the  gra- 
nitic bedrock, 

Moulton's  Brook,  which  is  more  comimonly  known  as 
Battler's  Gully,  takes  its  rise  upon  a  low  saddle  about 
830  feet  above  the  sea  level.  This  low  ridge  is  capped 
with  laterite,  and  forms  the  water  parting  between  this 
gully,  file  Three  C.'s,  and  Paper  Bark  Hats. 

In  the  upper  portion  of  its  course  there  is  no  defined 
water  course,  the  whole  valley  between  the  laterite  hills 
being  one  sandy  flat,  Jower  down,  however,  where  some 
shallow  workings  are  situated,  a  heavy  boulder  washr  is 
met  with  beneath  the  surface  covering  of  sand,  which 
wash  is  also  exposed  upon  its  northern  bank,  near  its 
junction  with  Cowan's  Brook. 

The  quantity  of  tin  obtained  from  this  gully  was  in- 
considerable and  of  a  low  grade,  owing  to  the  presence  of 
heavy  base  metals,  which  rendered  dressing  to  a  high 
standard  next  to  impossible. 

BATTLER'S  HOPE  M.L.  313-314.— These  old  leases  are 
situated  at  the  head  of  Moulton's  Brook,  more  generally 
known  as  Battler's  Gully,  and  upon  these,  close  to  their 
jdividing  boundary,  two  deep  shafts  have  been  sunk,  with 
the  object  of  prospecting  for  a  deep  lead. 

The  southern  of  thesel  two  was  sunk  to  a  depth  of  126 
feet,  cutting  the  wash  at  96  feet  3  inches,  where  it  was 
about  15  inches  in  thickness  and  composed  of  numerous 
large  well  waterworn  boulders  of  quartz,  quartzite,  grei- 
sen  and  mica  schist,  with  softer  much  decomposed 
rounded  boulders  of  clayey  ironstained  rock,  the  whole 
beiing  intermixed  with  ferruginous  earth  and  sand. 

At  a  depth  of  106  feet  below  the  wash  a  level  was 
driven  south-west  in  decomposed  mica  schist  for  a  dis- 
tance of  120  feet,  which  rose  into  it  at  a  distance  of  50 
feet  from  the  shaft.  Another  drive  was  also  carried  40 
feet  north,  when  work  had  to  be  abandoned  owing  to  the 
collapse  of  the  shaft  bottom. 

Another  shaft  was  sunk  a  little  farther  north  to  a 
depth  of  103  feet,  bottoming  upon  a  hard  diorite-  b^tr, 
which  was  driven  in  6  feet.  The  wash  in  this  shaft  was 
cut  at  a  depth  of  93  feet,  whilst  a  level  drive  60  feet 
south  from  the  shaft  rose  into  it  at  a  distance  of  30  feet. 
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*  "From  the  appearance  of  the  larger  boulders  at  sur- 
face it  is  evident  that  a  true  'wash,'  or  river-worn  boul- 
dery  gravel,  was  encountered,  pointing  to  the  existence  in 
past  times  of  running  streams  of  considerable  carrying 
power,  and  to  different  climatic  conditions  from  those  now 
prevailing. 

"A  little  tin  ore  was  obtained  by  Mr.  Johnston  w4iile 
working  the  'wash,'  but  it  was  altogether  too  poor  to  be 
payable.  The  presence  ef  the  ore,  nevertheless,  gives 
ground  for  thinking  tha.t  the  'gutter'  of  the  lead,  when 
found,  is  likely  to  carry  payable  deposits.  Above  the 
'wash'  there  was  in  the  shaft  about  four  feet  of  dark 
clayey  matter,  covered  by  two  feet  six  inches  of  fine  drift, 
from  which  a  good  deal  of  w^ater  made  into  the  shaft.  On 
top  of  this  drift  there  w-as  a  thin  hard  band  or  layer  of 
oxide  of  iron  cement,  then  50  to  60  feet  of  brown  mul- 
locky  material,  with  iron  oxide  Concentrations  and  angular 
pieces  of  quartz.  Mr.  Johnston  tells  me  that  this  has  been 
repeatedly  mistaken  in  the  district  for  the  true  bedrock. 
Near  surface  the  ground  is  hard  w^hite  and  brown  cemented 
grit  and  sand.  The  succession  of  strata  is  as  described  by 
Mr.  Johnston  ;  the  shaft  being  full  of  w^ater  I  could  not 
further  verify  them. 

"The  'wash'  and  boulders  at  thi-:3  shaft  were  very  simi- 
lar to  those  at  the  'Hard  Graft'  and  adjacent  shafts  above 
mentioned,  and  I  think  there  is  much  likelihood  of  their 
being  all  on  the  same  deep  lead. 

"This  deep  lead  has  evidently  nothing  to  do  with  the 
present  shape  of  the  surface,  its  course  fjeing  quite  inde- 
pendent of  the  modern  w  atercourses,  and  the  latter  are  no 
guide  as  to  where  it  might  be  expected  to  be  met  with. 
To  the  westward  of  the  'Battlers'  Hope'  it  may  be  entirely 
lemoved  by  the  modern  erosion  of  the  country,  in  which 
case  some  trace  of  it  should  be  found  where  the  old  chan- 
nel emerges  on  the  more  recent  surface,  or  it  may  possibly 
continue  as  a  buried  lead,  in  that  case  probably  goin;^  out 
somewhere  towards  the  junction  of  Cowan's  and  Norilup 
Brooks.  At  Johnston's  shaft  the  belt  of  deep  ground  is 
some  15  chains  in  w^idth  with  shallow  ground  to  north  acid 
south,  and  as  the  bedrock  in  the  levels  was  dipping  to 
the  north-west  it  is  evident  that  the  shaft  must  be  on  the 
south  side  of  the  'gutter,'  though  fairl>  well  in  the  centre 
of  the  belt  of  deep  ground.  The  next  shaft  should  there- 
fore be  sunk  farther  to  the  north." 

SALT  WATER  GULLY  AND  ITS  TRIBUTARIES. 
Salt  Water  Gully,  which  flows  into  Hester's  Brook, 
rises  to  the  south-east  of  the  railway  station  at  an  ele- 
vation of  890  feet  above  the  sea  level  and  falls  to  the 
south  south-east.  It  receives  three  tributaries  from  the 
west'  the  first  (Scandinavian  Gully)  begins  a  little  north 
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of  M.L.  lie  ;  the  second  (Floyd's  Gully)  rises  in  M.L.  383 
near  the  main  road  ;  and  the  third  (Kelly's  Gully)  in 
M.L.  182.  Tin  ore  has  been  obtained  from  the  main  gully 
and  all  three  branches,  but  records  are  wanting,  as  they 
have  for  the  most  part  been  worked  as  claims.  Laterite 
covers  the  higher  ground  in  this  watershed,  but  granite 
and  gneiss  appear  at  the  surface  in  the  lower  part  of 
the  valleys. 

CENTRAL  GROUP  OF  LODES. 

*  "CORNWALL  M.L.  40.— This  property,  which  is  the 
oldest  lease  upon  the  held,  lies  near  the  centre  of  the  tin- 
field,  and  not  far  from  its  highest  point.    A  three-cham- 
bered shaft  has  been   sunk  to  a    depth  of  about  120  feet, 
and  is  closely  timbered  thromghout,  thus  preventing  a  sec- 
tion of  the  rock  passed  through  being  examined.    The  pre- 
sent holders  of  the  property  did  not  sink  the  shaft  to  100 
feet,  this  depth  having  been  attained  by  previous  owners. 
The  last    20   feet  of   the  shaft    put  down  by  the  present 
holdeis  being  full  of  wateri   was  not    open  to  inspection. 
At  100  feet  a  crosscut  has  been  put  in  due  east  about  49 
feet,  connecting  with  the  workings  in  an  old  shaft  adjoin- 
ing.   The  rock  exposed  in  the  crosscut  is  a  dark  highly 
micaceous  schist,     dipping   at  a  high    angle  to  the  west. 
The  workings  in  the  old  shaft  show"  that  the  place  of  the 
mica  schist  has  been  taken  by  a  'granitic  rock,  the  'lode' 
(greisen)  consisting  essentially  of  quartz,  a  greenish  mica, 
and   a   little   felspar.     The   rock   itself  is  tin-bearing.  In 
1899,  on    visiting  this    mine  which  had  been  abandoned, 
and  was  consequentl}'  maccessible,  I  carefully  sampled  the 
material  lying  on  the  dump,  which,  on  assay  in  the  offi- 
cial laboratory,  yielded  tin  to  the  extent  of  1-79  per  cent. 
About  2|cwt.   of  the  greisen  from  the  property  was  re- 
cently bagged  and  forwarded  to  the  Mines  Department,  and 
subsequently  carefully  assayed.    The  ore  was  contained  in 
three  bags,  the  first' sample  (2493)  weighing  about  Icwt., 
yielded  0.55  per  cent,  of  tin  ;  the  second  (2494)  weighing 
about    Icwt.,    yielded  3.46    per  cent,  of  tin  ;  whilst  the 
third  (2495)  which  weighed  about  O^cw^t.,  yielded  tin  to 
the  extent    of  1.09  per  ^  cent.     The  old  workings    in  the 
crosscut  show  that  the  tin-bearing  greisen,  which  is  not 
of  any  great  width,  has  been  subjected  to  dislocation,  as 
shown  by  the  sliclensided  faces.    This  faulting  introduces 
certain  elements  of  uncertainty  as  to  the  mibroken  con- 
tinuity of  the  ore  body  in  the  mine  in  depth,  though  not 
as  to  the  permanency  of  the  tin  ore,  which,  fiaiding  its 
origin  below^  the  limits  of  practical  mining,   is  likely  to 
persist  to  great  depths.      Whether  the  ore  will  prove  suf- 
ficieaitly     concentrated    to  be    payable  can  be  best  deter- 
mined practically." 
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Mr.  W.  D.  Campbell  writes  of  this  property  in  Decem- 
ber, 1905  :- 

t  "The  old  workings  comprised  several  shafts  from  GOft. 
to  120ft.  deep  on  the  various  lines  of  lode,  of  which  there 
appear  to  be  four  in  number,  striking  about  161  degrees, 
with  a  westerly  underlay  of  84  degrees.  The  two  western 
lodes  at  least  are  in  decomposed  granite,  and  either  one 
or  two  of  the  eastern  lodes  are  probably  in  the  dark  mica 
schist  (6514)  showing  in  the  dump  of  the  120ft.  shaft. 
A'ery  little  stoping  appears  to  have  been  done  by  the  past 
owners.  .  .  .  The  present  owners  have  been  stoping  and 
driving  from  the  old  workings  at  60ft.  to  the  surface  of 
the  decomposed  rock,  which  is  overlaid  by  about  7ft.  of 
tin  wash  and  gravel.  They  state  that  they  found  rich 
patches  of  ore.  They  ha^e  also  sunk  several  minor  shafts 
with  drives  and  stopings,  and  have  been  well  satisfied 
with  the  mine.  ...  I  inspected  part  of  the  workings 
down  to  50ft.  depth  ,  .  .  the  lodes  are  somewhat  sinu- 
ous, and  varj^  from  18in.  to  5ft.  in  width,  and  are  ap- 
proximately parallel,  though  probably  not  all  continuous 
through  the  lease." 

This  was  the  first  lode  worked  in  this  locality,  the 
shaft  being  sunk  by  a  company  in  the  early  days  of  the 
field,  owing,  however,  to  the  low  price  of  tin  at  the  tinne, 
the  necessary  capital  could  not  be  obtained,  and  since 
there  were  no  crushing  plants  in  the  district  the  ore 
could  not  be  treated,  therefore  it  was  abandoned. 

Later  on  this  lease  was  again  taken  up  by  a  KaJgoor- 
lie  S3nttdicate,  who  held  it  for  a  number  of  years,  but  did 
little  work  upon  it.  In  1904  it  passed  into  the  hands  of 
the  present  owners,  who  have  taken  out  a  considerable 
quantity  of  tin. 

The  surface  of  this  lease  is  covered  with  laterite,  but 
the  lode-  lines  are  indicated  by  the  presence  of  tourma- 
line at  the  surface.  The  lodes  themselves  consist  of  peg- 
matite and  greisen,  dykes  containing  quartz,  albite,  mus- 
covite  and  tourmaline.  The  country  is  usually  highly 
weathered  to  a  depth  of  50  feet,  but  below  this  a  horn- 
blende biotite  schist  is  met  with,  which  is,  in  all  proba- 
bility, the  result  of  altered  bronzite  diabase  rock. 

The  lodes  have  been  worked  from  the  surface  down  to 
a  depth  of  40  or  50  feet,  or  the  zone  of  much  weathering 
in  which  the  felspars  have  been  converted  into  kaolin  and 
in  conseqiuence  little  crushing  is  required. 
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There  are  three^  distinct  lodes  upon  this  lease,  the  first 
one  worked  being  situated  at  about  its  centre.  This  lode 
has  a  course  a  little  east  of  north  with  a  dip  to  the 
north-west,  it  was  first  o-pened  at  its  cap  by  two  under- 
lay shafts,  which  followed  down  a  fairly  rich  pipe  of  ore. 
Later  on  a  s-mail  vertical  shaft  was  sunk  to  a  depth  of 
100  feet,  and  later  still  a  three  compartment  main  shaft 
with  a  cross  cut  to  the  other  workings.  This  lode  is  a 
j.'Ood  deal  broken  and  cannot  be  traced  for  more  than  50 
feet  at  the  surface.  The  next  lode  lies  about  two  chains 
north-west  of  the  main  shaft,  and  has  been  traced  for  a 
distance  of  three  chains,  following  the  normal  course  of  a 
little  west  of  north  with  a  dip  to  the  south-west.  It  is 
of  goad  size,  attaining  as  much  as  14  feet  in  width  in 
places,  and  has  been  worked  to  a  depth  of  30  feet  for  a 
length  of  about  120  feet,  yielding  very  good  returns  ; 
whilst  the  lodestuff  like  that  from  the  upper  workings  in 
the  first  mentioned  is  very  highly  micaceous. 

The  next  lode  lies  about  two  chains  to  the  westward, 
and  follows  a  parallel  course  to  the  last  mentioned,  it 
has  been  worked  for  a  length  of  7%  chains  to  depths 
varying  from  30  to  50  feet.  The  size  was  apparently  very 
variable,  being  as  much  as  10  feet  in  places,  whilst  at 
others  it  was  small.  The  official  records  show  that  this 
mine  has  produced  up  to  the  end  of  1907,  37.78  tons  of 
black  tin,  which  realised  £3,236. 

So  far  only  the  weathered  rich  portions  of  the  lodes 
have  been  worked,  on  account  of  the  cost  of  treatment, 
since  afl  the  stone  hasi  to  be  carted  for  a  distance  of 
from  one  to  two  miles  and  treatment  paid  for.  As  there 
is  every  indication  that  an  ample  supply  of  water  will 
be  oibtained  by  sinking  upon  the  lodes,  if  a  plant  were 
erected  upon  the  lease,  the  cost  could  be  so  greatly  re- 
duced as  to  trender  the  treatment  of  the  harder  and  lower 
grade  stone  possible. 

SOUTH  CORNWALL  M.L.  300  (20  acres).— Lies  to.  the 
west  of  M.L.  356,  and  includes  old  M.L.'s  101,  89,  and  part 
of  54.  In  this  lease  a  lod^  parallel  to  those  in  the  Corn- 
wall has  been  worked,  ana  near  the  surface  yielded  some 
of  the  richest  lode  stuf!  yet  raised  on  the  field  (4660). 
Mr.  W.  D.  Campbell  writes  .in  December,  1905  :— 
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"The  main  shaft  is  80ft.  d«ep,  and  the  lode  adjacent  is 
stoped  from.  63ft.  to  the  surface  for  a  width  of  8ft.  from 
the  western  side,  where  the  schist  is  more  decomposed. 
There  is  a  crosscut  east  for  78ft.,  which  the  owners  state 
IS  tin-bearing  all  the  way.  .  .  .  the  country  rock  is 
mica  schist.  About  100ft.  farther  north  the  lode  has  been 
opened  up  by  a  50ft.  shaft,  and  is  stoped  from  50ft.  to 
surface  for  about  250ft.  in  length." 

Some  of  the  richest  ore  from  this  mine  (4660)  was 
very  micaceous,  being  composed  of  pale-green  muscovite, 
quartz,  topaz,  and  very  coarse  tinstone.  A  large  speci- 
men (7198)  from  a  depth  of  130ft.,  recently  received  from 
this  mine,  shows  a  compact  somewhat  banded  lode  com- 
posed mainly  of  albite,  with  quartz,  tourmaline,  topaz, 
and  cassiterite  ;  19,64  rons  of  tin  ore  have  been  won  from 
this  mine,  which  realised  £1,564. 

"At  the  time  of  my  visit  to  the  South  Cornwall  the 
shafts  on  the  property  were  full  of  water,  and  only  the 
dumps  could  be  examined.  Portions  of  these  gave  good 
prospects  of  tin  ore  on  washing.  The  tin-bearing  forma- 
tion, or  stocK'work,  is  said  by  Mr.  Johnston  to  be  some 
100ft.  in  width,  but  not  yet  to  have  been  properly  cut 
through.  The  east  wall  is  dark  micaceous  schist.  The  tdn- 
bearing  rock  has  quite  the  stock  work  characteristics  above 
described,  and  I  have  little  hesitation  in  grouping  it  in 
this  class  of  ore  deposits.  The  deeT)est  shaft  is  stated  to 
be  65  feet  in  depth,  and  some  excellent  ore  was  obtained 
from  it.  Mr.  Johnston  informs  me  that  altogether  about 
600  cubic  yards  of  material  have  been  washed,  for  a  re- 
turn of  10  tons  of  black  tin,  or  dressed  tin  oxide.  This  is, 
approximately,  I  per  cent,  tin  ore  per  ton  of  rock,  which 
mieht  be  payable  under  favourable  conditions  of  mining 
and  dressing.  Less  than  one  lialf  per  cent,  of  tin  ore  has 
been  made  to  return  a  profit,  under  favorable  ccmditions, 
at  the  Anchor  mine  in  Tasmania. 

"Mr.  Johnston  tells  me  that  the  water  level  in  sum- 
mer in  his  shafts  is  at  about  65  feet,  and  that  down  to 
that  depth  the  rock  is  soft  and  easily  sunk  through.  In 
winter  the  shafts  become  filled  to  the  surface,  but  the  in- 
flux of  water  is  not  so  great  as  to  present  much  difficulty 
in  working.  The  idea  in  the  district  heretofore  appears  to 
have  always  been  to  sink  deeper,  in  the  hope  of  defined 
lodes  being  met  with,  but  the  behaviour  of  stock  works 
hardly  warrants  this  course.  The  i^robabilities  are  in  fa- 
vour of  there  being  little  change  in  the  character  of  the 
rock,  except  that  it  will  naturally  get  harder  below  the 
surface  zone  of  weathering.  It  does  not  seem  to  me  that 
there  is  any  better  chance  of  getting  good  ore  in  depth  • 
than  near  the  surface,  and  the  shallow  ground  is  much  less 
<'OstIy  to  work." 


•  A.  Montgomery,  M. A.,  F.G.8.,  State  MininR  Engineer,  Annual  Report  Mii 
Department,  1903. 
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Upon  this  lease  a  considerable  amount  of  work  has 
been  done,  and  the  greatest  depth  as  yet  attained  upon 
the  field  reached,  whilst  a  three  cotopartment  200  feet 
vertical  shaft  is  being  sunk  with  the  assistance  of  the 
Government. 

The  lode  has  been  traced  at  the  surface  for  a  distance 
of  7  chains  and  been  worked  to  depths  of  from  40  to  130 
feet,  the  lode  matter  between  the  walls  attaining  a  width 
of  20  feet  6  inches  at  one  point.  The  lodestufi  is  not  so 
micaceous  as  that  met  with  in  the  Cornwall  mine,  hnt 
that  worked  is  on  the  whole  richer,  whilst  somie:  was  of 
high  grade.  The  avera'ge  higher  value  of  the  material 
treated  cannot  be  taken,  however,  as  a  criterion  of  the 
whole  lode  mass,  since  it  has  not  been  removed  in  such  a 
systematic  manner  as  in  the  Cornwall. 

The  rock  passed  through  in  sinking  the  main  shaft  is 
a  biotite  hornblende  schist  with  veins  of  quartz  and 
granite,  the  latter  being  sometimes  heavily  charged  with 
arsenical  pyrites  and  carrying  a  small  quantity  of  cassi- 
terite. 

DIXIE  M.L.  388  (24  acres).— On  the  laterite  ridge  im- 
mediately east  of  the  town  is  situated  this  lease,  which 
includes  part  of  old  M.L.'s  71,  Jeffery,  156,  New  Zealand 
Syndicate,  and  104,  New  Guinea.  A  lode  is  being  worked 
in  this  property,  of  which  specimens  from  a  depth  of  120 
feet  are  in  the  Departmental  Museum  (6998).  These  show 
that  the  lode  is  a  pegmatite  vein,  composed  largely  of 
albite,  with  lesser  quantities  of  quartz,  tourmaline,  mus- 
covite,  garnet,  and  cassiterite. 

The  lode'  in  this  property  has  a  north-westerly  course, 
dipping  to  the  south-east,  and  can  be  traced  for  a  dis- 
tance of  14  chains.  It  has  been  prospected  by  a  number 
of  shafts,  sunk  to  depths  varying  from  50  to  120  feet,  in 
which  it  has  varied  considerably  in  size,  but  reaching  as 
much  as  12  feet  in  places,  some  of  the  stone  being  of  ex- 
ceptionally high  quality. 

There  arei  also  a  series  of  north  and  south  veins  which 
strike  off  from  the  main  lode  in  a  southerly  direction, 
these  are  five  in  number  and  average  about  3  chains  in 
length,  and  have  been  prospected  by  a  number  of  shafts 
sunk  to  depths  which  vary  from  30  to  70  feet. 

This  property  has  so  far  yielded  22.10  tons  of  tin  oxide 
worth  £1,763. 
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*  "RUBY  TIN  MINING  CO.,  M.L.  158.— Two  shafts  have 

peen  sunk  upon  the  lease  to  a  vertical  depth  of  80  feet 
each.  The  main  shaft  wa.s  inaccessible  to  me,  but  the  ma- 
terial at  grass  showed  the  sinking  to  hax  e  been  through 
ferruo-inous  mica  schist.  The  r resent  working  shaft  has 
baen 'Carried  do^^^a  through  decomposed  micaceous  schist, 
tracers  ed  hv  a  few  quartz  leaders,  the  whole  formation 
mderlviiig  'to  the  west.  From  the  foot  of  the  shaft  a 
crosscut  37  feet  in  length  has  been  put  m  to  the  w^estward 
with  the  object  of  connecting  with  the  mam  shaft.  ihe 
crosscut  exposes  nothing  but  fine  grained  micaceous  schist, 
traversed  bv  c^uartz  veins.  Near  the  face  of  the  drive  two 
barren-looking  quartz  reefs  of  about  12  inches  in  thickness 
dip  at  a  fairlv  high  angle  to  the  west.  A  crosscut,  20 
feet  m  ieno-th,'  has  been  put  in  to  the  westward  from  the 
50  feet  level.  It  exposes  nothing  but  ferruginous  mica 
<ohist.  with  gneissic  bands.  Twenty  feet  higher  up  the 
^haft,  a  drive  has  been  put  m  to  the  south-w^est  a 
distance  of  U  feet,  but  it  laid  bare  nothing  but  schist  with 
tourmaline.  No  semblance  of  a  lode  has  been  opened  up 
anywhere  in  that  portimi  of  the  workings  accessible  to 
me.'" 

"QUEEN  OF  GREENBUSHES,  M.L.  80.-Three  verti- 
cal thafts  have  \yeen  put  down  in  close  proximity  to  each 
other  upon  the  property.  The  most  '^o^t^^f 
-haft,  had  been  carried  down  to  a  vertical  depth  ot  bU 
feet,  througih  a  white  granitic  rock,  carrying  small  quan- 
tities of  tourmaline.  From  the  foot  of  the  shaft  a  drive 
had  been  put  in  to  the  north  for  a  aistance  of  15  leet 
throucrh  a  whitish  granitic  rock  identical  in  character  with 
that  passed  through  in  the  shaft.  At  nine  feet  from  tlhfe 
face  the  crraJiite  gives  place  to  a  clay,  which  m-ay  repre- 
sent the  decomposition  product  of  a  porphyry.  The  junc- 
tion betw^een  the  two  deposits  dips  to  the  south  at  an 
angle  of  from  40  to  50  degrees.  The  drive  has  been  con- 
tinued southwards  frcto  the  shaft,  through  a  similar 
crxanitic  rock,  for  some  distance  until  it  intersects  another 
drive  trending  east  and  west,  connecting  with  No.  1  shaft. 
Where  the  two  drives  intersect,  a  winze  has  been  sunk  tor 
a  vertical  distance  of  18  feet  to  what  is  known  as  the  80 
feet  level.  A  few  feet  below  the  floor  of  the  level  m  the 
winze  a  fairlv  large  quartzose  portion  of  the  granite  which 
carries  toun^ialine  is  said  to  have  yielded  fair  prospects 
of  tin.  None,  however,  was  visible  to  me.  No.  1  shatt, 
60  feet  in  depth,  has  been  sunk  through  a  rock  carrying 
a  little  mica  and  decomposing  in  the  direction  of  kaolm, 
in  all  probability  a  granite  of  the  type  prevailing  on  the 
md.  A  drive  has  been  put  in  a  few  feet  south  froim  the 
shaft  through  clavev  country,  intersected  by  a  quartz 
iea<ler  No  3,  or  the  Main  Shaft  (five  feet  by  three  feet) 
has  been  carried  down  to  a  depth  of  100  feet,  through  a 
decomposing  granitic  rock.  From  the  bottom  of  the  shaft 
a  dtive  has  been  put  in  to  the  westward  for  a  distance 
of  20  feet.  The  face  of  the  dri^  e  exposes  a  hard  foliated 
f(Uartzo*5e    granitic   rock    with    tourmaline,  inrlined    at  a 

»  A..  Gibb  Maitland,  Govt.  Geologist.   Annual  Report,  Geol.  Surv,  Dept.,  1900. 
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bteep  angle  to  the  westward,  and  trending  approximately 
north  and  south-  What  nuay  be  called  the  hanging  wall  of 
the  foliated  granite  is  a  highly  micaceous  schist  which 
lias  been  penetrated  a-  few  inches.  The  thickness  of  the 
foliated  granite — the  so  called  lode — is  about  10  feet.  A 
carefully  selected  sample  of  the  'lode'  yielded,  on  assay  in. 
the  official  laboratory,  an  appreciable  quantity  of  tin, 
viz.,  .09  per  cent.  On  the  arrival  of  my  specimens  in 
Perth,  it  was  found  that  certain  fragments  of  metallic  tin 
— not  obtained'  from  the  'lode' — were  included  in  the  sam- 
ple. These  were,  of  course,  extracted  before  assaying.  A 
small  sample  of  the  dressed  ore  from  the  property  yielded 
on  assay  47.6  per  cent,  of  metallic  tin.  A  great  deal  of 
genuine  labour  has  been  done  upon  the  property,  which  the 
owners  inform  me  represents  about  £600  in  cash.  There  is 
no  true  fissure  lode  openeci  up  anywhere  in  the  mine,  the 
appearance  of  a  hanging  anc  foot  wall  being  due  to  the 
jointing  of  the  country  rock,  and  a  deceptive  indication 
from  a  miner's  point  of  view." 

List  of  Rocks  in  the  Geological  Survey  Iluseum 
from  the  Greenhiishes  District. 


Stanniferous  Gneiss 
Cassiterite  in  Albite 

Pegmatite 
Granite  ... 

Coarse  Graphic  Granite 
Decomposed  Granite 
Crushed  Foliated 

Pegmatite 
Quartz  Tourmaline  Rock 

(Schorl  Rock) 
do.  do. 
Weathered  Gneiss 
Weathered  Quartz 

Tourmaline  Lode 
Tourmaline  Granite 
Crushed  Foliated 

Pegmatite 
Foliated  Albite  Rock 
Crushed  Foliated 

Pegmatite 
do.  do. 
Quartz  Tourmaline  Rock 

(Schorl  Rock) 
Weathered  do. 
Pegmatite  (?)  ... 
Bronzite  Diabase 
Blue  Tourmaline 

Pegmatite 
Cassiterite  in  Lode 

(Quartz-Mica) 


I  m.  S.E.  of  Post  Office  ?  (M.L.  356,  Cornwall) 


Greenbushes  Well,  Greenbushes. 
Spring  Gully 

Junction  of  Gibney's  and  Dumpling  Gullies 
Sugar's  Claim,  Head  of  Spring  Gully 

M.L.  40,  Cornwall 

Greenbushes 
do. 

Larkin's  New  Find,  Greenbushes 

Webb's  Mine,  M.L.  146(?)  Bunbury  Gully 
Greenbushes 

Cornwall  Mine  (?) 
Greenbushes 

Cornwall  Mine 

M.L.  80j  Queen  of  Greenbushes,  Floyd's  Gully 

M.L.  233,  Nelson  Extended,  Bunbury  Gully 

do.  do. 
M  L.  46,  Greenbushes 
Bunbury  Gully,  Greenbushes 

Greenbushes 

M.L.  356,  Cornwall 
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List  of  Rocks  in  the  Geological  Survey  Museum 
from  the  Greenbushes  District. 


Description. 


Locality. 


Cassiterite  in  Quartz- 
Tourmaline  Lode... 

Cassiterite  in  Quartz- 
Mica  Lode 

Hornblende-Biotite 

Schist   

do.  do. 

Cassiterite    in  Lode, 
(Albite,  Tourmaline, 
Quartz,  Garnet,  Muscovite) 

Cassiterite  in  lode 
(Quartz,  Tourmaline)... 

Cassiterite  in  Lode, 
(Albite,  etc.) 

Decomposed  Hornblende 
Schist   

Bronzite  Diabase  (?) 

Cassiterite    in  (Quartz- 
Mica  Lode  and  in 
Albite,  Quartz, 
Tourmaline  Lode. . . 

Cassiterite  in  Lode  (Albert 
Quartz,  Tourmaline, 
Topaz) 

Bronzite  Diabase 

Weather  Hornblende- 
Biotite  Schist 

Greisen  

Quartz  Tourmaline  Rock 
(Schorl  Rock)  ... 

Granite  ... 

Gneiss 

Granite  .. 

Gneiss 

Albite-Pegmatite 

do.   


Depth  50  ft.  Cornwall 

Depth  30  ft.  Cornwall 

120  ft.  V.D.  Eastern  Shaft,  Cornwall 
92  ft.  at  Drive  in  110  ft.  shaft,    M.L.  314, 
Battler's  Hope 

M.L.  375,  Glasgow 

Lower  Level,  Glasgow 

120ft.  Main  Shaft,  M.L.  388,  Dixie. 

About  100  ft.  V.D.     do.  do. 
South  Side  of  Loc.  991,  Greenbushes 


90ft.  level  M.L.  300,  South  Cornwall 


130  ft.  M.L.  300,  South  Cornwall 
M.L.  374,  South  Greenbushes 

do.  do. 

Portwood  &  Bonnor'sClaim,  South  Greenbushes 

Well,  State  Battery,  Greenbushes 
The  Mill  Brook,  Greenbushes. 

do.  do. 
Dumpling  Gully,  Greenbushes 

do.  do. 
South  Cornwall,  Main  Shaft 

do,  do. 


PART  11. 


A  Report  upon  the  Mount  Malcolm  Copper 
Mine,  Eulaminna,  Mount  Margaret  Goldfield. 

INTROPUGTION. 

When  the  proofs  of  the  matter  for  the  Baser  Metals 
Bulletin,  No.  30,  were  being-  read,  it  was  suddenly  dis- 
covered that  the  greatest  producing  copper  mine  in  the 
State  had  not  been  examined  by  an  officer  of  this  Depart- 
ment, the  Hon.  Minister  for  Mines  therefore  instructed  th^ 
present  writer  to  proceed  there  at  once,  in  order  that  a 
short,  description  might  be  included. 

The  following  is  the  full  report  submitted,  but  this  is 
not  nearly  so  complete  as  could  be  desired,  owing  to  the 
fact  that  the  inspection  had  to  be  very  hurriedly  made 
in  order  to  avoid  delay  in  the  publication  of  the  Bulletin 
before  referred  to. 

THE  Mt.  MALCOT-M  COPPER  MINE. 

This  important  property,  which  consists  of  M.L.'s  4F, 
5F,  IIF,  and  12F,  is  owned  by  the  West  Australian  Cop- 
per Company,  Ltd.,  and  is  situated  at  Eulaminna '(better 
known  as  Anaconda),  four  miles  south-west  of  Murrin 
Murrin  in  the  Mt.  Margaret  Goldfield.  It  is  upon  the 
Laverton  branch  of  the  Eastern  Goldfields  Railway  line, 
163  miles  north  of  Kalgoorlie  and  538  miles  north-east  of 
Perth. 

It  was  worked  from  the  year  1899  until  1903  as  the  Mt. 
Malcoilim  Copper  Mine,  but  in  the  year  1904  it  passed  into 
the  hands  of  the  Murrin  Murrin  Copper  Mines,  Ltd.,  it 
was  equipped  with  the  necessary  plant  anid  a  large  water 
jacket  furnace,  but  for  some  reason  not  apparent  this 
ccxmipany  went  into  liquidation,  and  disposed  of  the  en- 
tire plant  and  leases,  the  latter  being  purchased  by  Mr. 
Blakemore,  managing  director  of  the  present  company. 
At  the  time  of  purchase  little  ore  of  a  payable  grade  is 
said  ted  have  been  visible,  but  prospecting  work  was  ener- 
getically pushed  on  with,  and  was  rewarded  by  the  dis- 
covery of  two  rich  bonanzas.  With  this  encouragement 
the  mine    was  again  ©quipped   ,with    up-to-date  winding 
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plants  and  pumps,  and  two  reverberatory  furnaces  were 
erected,  whilst  a  third  is  nearing  completion  ;  it  is  also 
proposed  to  shortly  construct  a  blast  furnace  with  the 
object  of  treating  a  large  quantity  of  low  grade  ore  that 
is  in  sight  in  the  mine. 

The  lode  gives  little  indication  of  its  presence  at  the 
surface,  the  only  evidence  being  isolated  jaspery  quartz 
outcrops  at  the  north  end.  Its  general  course  is  north- 
easterly, with  a  dip  of  about  66  degrees  to  the  eastward, 
but,  although  the  draining  of  the  northern  %%orkings  by 
the  unwatering  of  the  deeper  southern  evidently  indicates 
that  ail  the  deposits  so  far  opened  are  upon  one  main  line 
of  fissure,  their  individual  appearance  does  not  produce 
this  impression,  since  they  do  not  follow  one  common 
direction,  therefore  it  will  most  probably  be  found  upon 
lurther  development  that  the  individual  areas  of  enrich- 
ment follow  planes  which  cross  the  ore  channel  at  vari- 
able angles. 

The  workings  may  be  divided  into  three  groups,  of 
which  the  southern  are  the  most  extensive,  consisting  of 
a  main  vertical  shaft  3S6  ft.  6  4n.  in  depth,  with  levels 
at  depths  of  85  ft.,  192  ft.  6  in.,  and  298  ft.  The  upper  of 
these,  which  is  called  the  No.  1  level,  is  connected  with 
the  main  shaft  by  a  crosscut  40  ft-et  west,  it  has  been 
driven  north  for  a  distance  of  130  feet,  and  is  connected 
with  the  surface  by  the  \o.  1  prospecting  shaft  at  the 
end  of  the  level,  at  which  ])oint  the  country  has  been 
crosscut  for  a  distance  of  ^0  feet  east  and  45  feet  west. 
Southward  from  the  main  shaft  the  level  has  mostlv  been 
filled  in,  but  it  originally  extended  at  least  200  feet,  or 
as  far  as  the  windmill  shaft. 

The  \o.  2  level  has  been  driven  100  feet  north  and  310 
feet  south  from  the  main  shaft,  and  above  it  the  ore  body 
has  been  s toped  for  a  length  of  29."i  feet. 

The  Xo.  3  level  has  Ijeen  driven  60  feet  north  and  225 
feet  south,  but  little  stoping  has  as  yet  been  done 
between  it  and  the  \o.  2  le^  el,  as  the  ore  does  not  <rener- 
ally  prove  to  be  of  a  high  enough  grade  to  smelt  in 
reverberatory  furnaces  \\ith(Uit  concentration. 

'I'he  ore  body  in  these  workings  has  been  stoped  from 
the  surface  south  of  the  main  shaft  down  to  a  depth  of 
192  feet,  and  for  a  length  \  arying  from  210  feet  to  300 
feet,  and  width  of  from  5  to  18  feet.  This  ore  body  ap- 
pears to  consist  of  two  lenses,  the  southern  one  being 
^maller  and  more  sibceous,  a  break  occurring  between  it 


and  the  northern  lens,  which  varies  from  5  to  feet  at 
the  surface,  increasing  up  to  27  feet  at  the  No.  1  level, 
and  to  40  feet  at  the  No.  2  level,  in  which  latter  a  solid 
mass  18  feet  in  width  is  still  visible  near  the  shaft,  the 
ore  stoped  ranged  from  15  to  25  per  cent. 

From  the  surface  down  to  the  water  level,  which  is  at 
a  depth  of  90  feet,  the  ore  consists  of  blue  and  green  car- 
bonates of  copper  with  oxicle  of  iron  contained  in  a  sili- 
ceous matrix,  the  whole  carrying  a  small  quantity  of 
gold  and  silver. 

Immediately  below  the  water  level  the  lode  often  con- 
sists of  a  ferruginous  gossan  with  silicate  of  copper 
(chrysocolla)  and  secondary  silica  f chalcedony),  followed 
by  rich  red  oxide  (cuprite)  and  native  copper  for  a  short 
distance  only,  when  it  is  replaced  by  dense  black  sul- 
phides consisting  of  copper  glance  (chalcocite)  and  iron 
pyrites,  a  small  quantity  of  peacock  ore  (bornite)  was 
also  met  with  near  the  apex  of  the  sulphides,  whilst  a 
little  zinc  blende  was  also  found  at  a  depth  of  about  200 
feet. 

In  the  No.  3  level  a  large  body  of  low  grade  ore  was 
encountered,  w^hich  ranges  from  1  to  10  per  cent,  of  cop- 
per, it  consists  mostly  of  iron  pyrites  often  in  a  semi- 
decomposed  state,  Avith  a  certain  amount  of  powdery 
black  sulphide  of  copper. 

The  water  in  this  level  is  heavily  charged  with  sul- 
phate of  copper,  the  drip  from  the  roof  often  forming 
stalactites  of  blue  stone,  but  when  this  water  comes  in 
contact  with  the  iron  it  is  rapidly  replaced  by  metallic 
copper,  whilst  a  drip  upon  either  the  tram  lines  or  truck 
wheels  rapidly  cuts  into  them.  A  quantity  of  valueless 
powdery  ore,  consisting  mostly  of  pyrites,  stowed  in  this 
level,  was  becoming  rapidly  cemented  by  the  copper  salts, 
which  are  also  doubtless  replacing  the  iron  sulphides. 
At  the  end  of  this  level  the  ore  body  apparently  bifur- 
cates, but  since  both  these  veins  are  small  and  of  low 
grade  further  driving  in  this  direction  was  discontinued. 

It  may  be  mfentioned  here  that  this  level  has  only  re- 
cently been  unwatered  and  sampled,  owing  to  the  fact 
that  the  shaft  had  to  be  secured,  .since  the  nails,  bolts, 
etc.,  had  been  corroded  and  replaced  by  copper,  as  also 
had  the  pumps  and  pump  column. 

Information  is  not  available  as  to  whether  the  shaft 
has  passed  through  the  zone  of  satAiration,  but  this  will 
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shortly  be  proved  when  the  country  is  crosscut  from  the 
shaft  bottom,  which  latter  has  just  been  cleaned  out  with 
that  object. 

The  middle  group  of  workings  are  situated  460  feetj 
north  of  the  main  shaft,  and  have  been  opened  by  what 
is  called  the  magazine  shaft,  which  was  sunk  to  a  depth 
of  100  feet  with  a  crosscut  at  TV)  feet  from  the  surface. 
This  crosscut  has  been  driven  west  for  a  distance  of  30 
feet  and  120  feet  east  cutting:  the  formation  at  a  distance 
of  90  feet  from  the  shaft,  where  a  short  level  was  driven 
20  feet  upon  low  grade  ore,  whilst  a  win/.e  was  sunk  upon 
it,  which  cut  a  rich  bodv  at  a  depth  of  31  feet.  This  was 
foil  owed  •  down  for  a  further  depth  of  32  feet,  in  which  dis- 
tance the  ore  averaged  from  30  to  35  per  cent.,  its  size 
is  as  yet  unkno\\'n,  but  at  the  bottom  of  the  winze  it  is 
ov^er  7  feet  in  width. 

This  ore  consists  of  a  solid  mass  of  copper  glance 
(chalcocite)  and  iron  pvrites,  the  bonanza  being  capped' 
by  a  small  quantity  of  cuprite  and  native  copper  above 
which  was  a  layer  of  siliceous  oxide  of  iron  and  gossan, 
then  a  crust  of  silicate  of  copper  beneath  secondary 
silica,  above  which  was  a  cavity  of  a  few  inches  between 
this  rich  body  and  the  low  grade  ore  above. 

These  workings  are  dry,  although  40  feet  below  the 
ground  level,  this  is  probablv  due  to  the  unwatering  of 
the  southern  workings,  which  would  suggest  that  they 
are  upon  the  same  line  of  fissure  although  not  upon  the 
same  ore  body. 

The  northern  workings,  which  lie  330  feet  north  of  the 
magazine  shaft,  consist  of  two  independent  series,  the 
first  or  southernmost  has  been  opened  by  the  No.  3  pros- 
pecting shaft  to  a  depth  of  86  feet  from  the  botto'm  of 
which  a  crosscut  has  been  driven  30  feet  east  and  west, 
and  a  level  on  the  lode  40  feet  in  length,  from  which  a 
winze  was  put  down  14  feet. 

These  workings  appear  to  have  been  opened  with  the 
object  of  testing  the  lode  below  a  rich  surface  bunch  of 
ore,  worked  from  wliat  is  called  the  middle  openciit,  which 
was  120  feet  in  length,  20  feet  deep,  and  varied  in  width 
from  15  feet  at  the  surface  to  2  feet  at  the  bottom. 

A  little  to  the  north  of  these  workings  is  main  shaft 
No.  3  north,  which  is  1^6  feet  deep,  whilst  further  north 
are  the  No.  2,  130  feet  deep,  and  No.  1,  70  feet  deep,  from 
the  bottom  of  the  latter  a  level  called  the  No.  1  has  been 
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driven  south  for  a  distance  of  180  feet,  which  connects 
all  these  shafts.  From  this  level  the  formation  has  been 
crosscut  at  three  points,  the  first  from  the  north  end 
being  dri\'en  60  feet  east,  the  second  at  the  main  shaft 
40  feet  east  and  west,  and  the  third  'JO  feet  east  at  the 
south  end. 

Although  this  level  is  directly  below,  a  point  at  which 
a  rich  surface  patch  consisting  of  a  body  of  carbonate 
ore  100  feet  long,  from  12  to  15  feet  in  width,  and  30  feet 
in  depth,  was  worked  from  an  opencut,  no  downward  ex- 
tension of  it  appears  to  exist. 

From  the  bottom  of  the  main  shaft  a  crosscut  has 
been  driven  70  feet  east  to  the  formation,  which  has  been 
driven  on  north  and  south  in  low  <rrade  ore. 

Between  the  Nos.  1  and  2  levels  at  a  depth  of  about 
90  feet  below  the  surface  a  very  rich  pipe  of  sulphide  ore, 
assaying  70  per  cent.,  was  cut,  which  has  now  been  fol- 
lowed down  by  a  winze  for  a  distance  of  80  feet,  or  to 
just  above  the  No.  2  level. 

The  water  level  in  these  workings,  owing  to  the 
greater  elevation  at  the  surface,  was  120  feet,  but  since 
the  lower  workings  at  the  south  end  have  been  unwatered 
the  bottom  level  has  become  practically  dry,  wihich  points 
to  the  fissure  connection  of  the  various  workings. 

The  ore  here,  like  that  at  the  south  end,  consists  of 
blue  and  green  carbonates  with  oxide  of  iron  and  earthy 
matter  above  the  water  level,  whilst  upon  the  top  of  the 
sulphide  masses  were  rich  cuprites  with  crvstals  of  mala- 
chite and  native  copper,  also  .silver,  either  in  the  form  of 
chlorides  or  more  frequently  as  thin  metallic  flakes,  vipon 
the  faces  of  cracks  or  in  cavities,  whilst  cobalt  in  the 
form  of  asbolite  has  also  been  met  with  in  small  quan- 
tities. 

This  portion  of  the  vein  carries  a  jasper  vein*  upon  thej 
hanging  wall  nhich  has  been  greatly  crushed  and  brec- 
ciated  in  places,  this  is  particularly,  marked  below  the 
water  level,  where  the  whole  mass  has  been  re-cemented 
with  silica,  after  the  deposition  of  a  considerab^le  quan- 
tity of  metallic  copper  in  it.  A  certain  amount  of  oxida- 
tion has  taken  place  near  the  rich  pipe  of  ore, in  these 
workings  below  the  water  level,  as  is  indicated  by  a  large 
mass  of  ferruginous  gossan  and  traces  of  carbonates 
even  at  the  bottom  level. 
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A  new  main  shaft  is  now  being  sunk  to  the  eastward 
of  the  magazine  shaft  with  the  ulterior  object  of,  after 
cutting  the  lode,  connecting  all  the  existing-  groups  of 
workings,  in  which  process  it  is  highly  probable  that 
other  enriched  zones  will  be  met  with,  particularly  if  the 
lode  is  driven  on  at  a  depth  of  about  150  feet  (zone  of 
greatest  enrichment),  with  fre.j^uent  crosscuts,  since  there 
are  o^er  300  feet  both  north  and  south  of  \'irgin  groimd 
to  be  explored  before  these  connections  are  effected. 

The  country  rock  is  greenstone,  but  it  has  been  highly 
altered  within  a  considerable  radius  of  the  lode  owing  to 
the  perculation  of  acid  solutions,  whilst  at  other  points 
it  has  been  crushed,  foliated  and  indurated  until  it  pre- 
sents characters  very  similar  to  slate. 

This  ore  body  is  of  very  great  interest,  but  will  be  of 
far  greater  when  developments  have  extended  downwards 
into  the  primary  sulphide  zone,  since  at  present  only 
those  of  weathering  and  enricliment  can  be  studied,  and 
:n  consequence  anv  opinion  formed  of  the  former  can  only 
be  conjecture  based  upon  the  behaviour  of  similar  ore 
bodies  in  other  countries. 

The  zone  of  weathering  in  this  mine  is  most  clearly 
defined,  it  embraces  that  section  of  the  lode  which  lies 
between  the  surface  and  the  level  of  the  ground  waters, 
or  roughly  the  upper  100  feet.  In  this  zone,  as  before 
stated,  copper  only  occurs  as  carbonates,  and  iron  as 
oxides,  whilst  the  downwards  leaching  action  of  meteoric 
waters  has  practically  removed  all  traces  of  copper  from 
the  surface,  and  considerably  reduced  the  values  of  the 
rich  bunch  of  ore  in  this  zone,  which  were  originally  de- 
rived from  the  weathering  of  sulphide  bodies  similar  to 
those  met  with  in  the  zone  below^. 

Below  the  zone  of  weathering  lies  the  zone  of  second- 
ary sulphide  enrichment,  which  corresponds  roughly  with 
the  zone  of  saturation.  In  this  zone  the  ore  occurs  for 
the  most  part  in  irregular  masses  as  copper  glance  asso- 
ciated with  iron  pyrites,  the  apex  of  such  masses  being 
invariably  much  richer  than  the  lower  portion.  Upon 
this  apex  or  at  the  point  of  contact  of  the  two  zones, 
ores  of  a  transition  character  are  met  with,  such  as  cu- 
prite and  native  copper,  whilst  at  one  point,  viz.,  in  the 
middle  workings,  an  open  fissure  lined  with  chalcedony  is 
observable  between  the  two  zones,  which  allowed  of  the 
circulation  of  the  ground  water  prior  to  the  unw^atering 
of  the  mine. 
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In  the  northern  workings  the  brecciated  jasper  con- 
taining native  copper  points  to  secondary  fisvsuring,  and 
since  this  metallic  copper  is  here  met  with  considerably 
below  its  usual  horizon  in  the  lode,  it  nuay  be  assumed 
that  this  dislocation  is  of  comparatively  modern  date, 
and  further  the  circulation  of  the  ground  waters  appears 
to  have  attained  a  maximLUm  downward  movement  at 
this  point,  since  we  find  oxides  of  iron  (ferruginous  gos- 
san) contiguous  with  the  rich  sulphide  ores  and  traces  of 
carbonates  down  to  the  150  feet  level. 

At  the  present  time  no  primary  sulphides  of  copper 
are  present  in  this  mine,  but  the  State  Mining  Engineer 
states  that  he  has  seen  specimens  of  chalcoprite  with 
marcasite  still  unaltered,  and  enclosed  in  chalcocitey  which 
clearly  points  to  the  conclusion  that  these  bonanza  en- 
richments of  secondary  sulphides  result  from  the  replace- 
ment of  a  considerable  quantity  of  iron  pyrites,  and  the 
reduction  of  the  copper  sulphides  to  a  more  bksic  form 
by  descending  solutions  of  sulphate  of  copper  derived  from 
the  weathering  and  oxidation  of  sulphide  ores  taking 
place  at  the  ground  water  le\el. 

In  the  zone  of  primary  sulphides  the  ore  will  in  all 
probability  consist  of  yellow  copi)er  ore  and  iron  pyrites, 
whilst,  to  judge  from  the  form  of  the  ore  bodies  met 
with  in  the  upper  zones,  they  will  i^robably  occur  in  len- 
ticular bunches  of  considerable  si/e  and  value  contained 
in  a  large  lean  ore  body. 

There  can  be  little  doubt  but  that  one  main  ore  chan- 
nel crosses  these  leases,  which  has  now  been  opened  at 
three  points,  proving  its  longitudinal  extent  to  be  not 
less  than  1,300  feet,  and  when  it  is  borne  in  mind  that 
the  aggregate  distance  driven  above  the  water  level  is 
6-20  feet  and  under  it  500  feet  between  the  100  and  200 
feet  levels,  and  only  290  feet  at  the  300  feet  level,  it  fol- 
lows that  in  the  large  unprospected  lengths  of  lode  be- 
tween the  various  workings,  ore  bodies  of  consider  able 
size  and  value  may  exist,  therefore,  outside  the  existing 
rich  deposits  and  the  large  body  oi  low  grade  ore  in 
sight,  this  property  has  very  considerable  prospective 
possibilities. 
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Table  shewing  the  Yield  of  the  ML  Malcolm  Copper 
Mine  to  the  end  of  1907, 


Name  and  Numbei 
of 


Ore 

Eaised 


Copper 
Contents 


Value 
per  Ton 


Total. 


Ore 
Raised 


Copper 
there- 
from 


Value. 


Mt.  Malcolm  Copper  Mine 
M.L.  IOC 

do. 
do. 

Mt.  Malcolm  &  Murrin 
Copper  Mines  Ltd  M.L.  lOC 
Murrin  Copper  Mines  Ltd. 

M.L.'s  6c,  lOc  etc 
do.   M.L.S  (6C),10C  etc 
do.    M.L.'s  (6C),  4F, 
HOC),  5f  rilC) 
Mt.  Malcolm  Copper  Mine 

M.L.'s  4F,  5F 
^est  Australian  Cooper 
Co.,  Ltd.,  M.L.'s  4F,  5F 
do. 


Total 


Tons. 

22-00 

3,950-00 
7,590-00 


1,954-00 


18,965.00 
500-00 


3,839-00 


400-00 
4,996-75 


Per  Cent. 
16-5 


7-7 
7-5 


£ 

10-5 


10-8 


330 
23  5 


8-75 
11-3 


11,563-00 
1,954-00 


19,465-00 
3,839-00 


5,396-75 


42.217*75 


877-47 
124-50 


810-50 
418-00 


1,310-70 


3.541-17  £194,414 
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PART  111. 

A  Report  upon  Fraser's  Gold  Wline,  Southern 
Cross,  Yilgarn  Goldfield. 

INTRODUCTION. 
About  the  middle  of  1U07,  the  British  and  Foreign  De- 
velopment Syndicate,  limited,  who  own  this  group  of 
mines,  approached  the  (Jovernment  with  the  object  of  ob- 
taining a  State  subsidy  for  deep  boring.  Before  recom- 
mending this  the  Hon.  Minister  instructed  the  present 
writer  to  proceed  at  once  to  the  mine  and  to  make  a 
thorough  examination  upon  the  spot,  the  following  being 
the  report  submitted  :— 

THE  BRITISH  &  FOREIGN  DE\  ELOPMENT  SYNDICATE, 
LTD.  G.M.L.'s  13,  29,  279,  505,  506. 

This  property,  which  embraces  the  old  Central, 
Fraser's  and  Fraser's  South  mines,  is  situated  at  South- 
ern Cross,  which  is  upon  the  Eastern  Railway  Line  at  a 
distance  of  286  miles  from  Pertli. 

These  mines  were  discovered  in  the  year  ISss,  and  are 
the  oldest  working  to-day  upon  the  Eastern  Goldfields  of 
Western  Australia,  but,  o^ving  to  the  low  grade  of  the 
ore  they  were  passed  over  .vhen  the  great  influx  of  capi- 
tal set  in,  otherwise  there  is  little  doubt  that  they  would 
occupy  a  very  different  ]>osition  to  what  they  do  to-day. 

Fraser's  reef,  or  to  be  more  correct  ore  channel, 
strikes  in  a  north-w^esterly  and  south-easterly  direction 
with  a  dip  of  from  60  to  70  degrees  to  the  westward,  le 
is  a  larcre  body  of  the  composite  order  confined  between 
two  well  defined  walls,  which  give  evidence  in  places  of 
considerable  crushing  and  grinding  action. 

This  lode,  or  ore  channel,  which  has  proved  to  be 
auriferous  for  a  length  of  one  mile,  will  average  some- 
thing like  20  feet  in  thickness,  being  composed  of  a  num- 
ber of  veins,  strings  and  bunches  of  quart/,,  intermixed 
with  a  considerable  cpiantitv  of  schistose  rock,  the  whole 
being  enclosed  in  schistose  ;imi>hibobte  country. 

The  main  ore  channel  is  accompanied  bv  two  other  ore 
bodies,  which  lie  parallel  to  it  upon  either  side,  but 
neither  of   which  outcro]),  these    are  called    Sholl  s  and 
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Hogg's  reefs  respectively,  the  fom.er  lies  to  the  east  and 
IS  very  similar  in  character  to  Praser's  reef,  whilst 
Hogg  s,  which  lies  to  the  „-est,  is  entirelv  different,  bein^ 
mor^  ferruginous  and  having  ragged  walls. 

The  whole  of  this  auriferous  belt  is  enclosed  between 

Reen    'vT"'  l""^  (^■^"^'1  ^he  Battery 

Reef),  which  can  be  traced  for  a  distance  of  two  miles 
and  a  .series  of  hematite  bearing  quartdte  veins  upon  th^ 

-anit  ^""''^^  *°  t"^^  eastward,  the 

jrranite  outcrops,  ,ts  contact  with  the  amphibolite  having 
a  course  parallel  to  the  lodes,  which  therefore  mav  b! 
flassed  as  parallel  contacts. 

face™fl'""tJ'"'J'^  ^'^'r''  '""''^y  t^^-^'l  «t  the  sur- 
Fraser's  ^n,       f^"  '^"^^    nortlnvard  through 

tVn,,!     Jl      '  ^''^"t'^^I  and  the  old  Central  Ex- 

-ake    t";^         apparently  a  break,  but  after  crossing  the 
ake  at  the  south  end  the  reef  there  „et  with  is  found 
,  »M    _,^°"-^''3erably  off  the  General  course,  which  is  pro- 
bably due  to  a  fault.  ' 

.J"         r''"'  'T^'  'a"'t  has  been 

en  ountered    ,n  the    lower  levels,  which    cuts   the  reef 
obliquely  upon  a  course  a  little  west  of  north-west  but 
apparently  little  dislocation  has  taken  place,  the 
lode  was  worked  without  a  break  in  the  upper  levels. 
In  the  lower  levels  no  attempt  appears  to  have  been 

S^f 'nf  tl,      r'^  °*         I'"'^  "P°"  the  other 

fl    °V    .    1^'  '""^  this  was  encountered  it  was 

tollowed  instead  of  being  crosscut. 

It  is  not  unusual  to  find  some  9  inches  or  1  foot  of 
barren  white  quartz  upon  this  fault  plane  at  the  point 
where  it  intersects  the  lode,  and  at  such  places  it  demon- 
strates clearly  that  the  faulting  was  secondary  to  the 
formation  of  the  ore  body,  since  all  the  quartz  layers  are 
cut  diagonally,  and  come  in  contact  obliquely  with  the 
solid  barren  vein.  * 

It  will  be  neiedless  to  enter  into  a  description  of  the 
extent  of  work  done  upon  these  mines,  as  this  report  is 
accompanied  by  a  plan,  a  longitudinal  and  a  series  of 
cross  .sections  (Plate  IV.),  which  wUl  make  it  far  clearer 
than  ,f  given  in  writing,  the  only  point  upon  which  em- 

L\T   ^  -Jefined  in 

the  bottom  levels  as  in  the  ones  above. 

These  plans  show  the  assay  values  obtained  by  hand 
sampUng,  but,  omng  to  the  peculiar  character  of  the  lode, 

•  S«»l80  Bulletin  No.  17,  p.p.  J4^Pertb7  By  Tiithority,  im. 
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and  its  great    variability   in  value,  these  cannot  be  en- 
tirely depended  upon.  This  has  toeen  clearly  demonstrated 
in  that  a  btilk  sample  of  71  tons  taken  in  equal  quan- 
tities from  14  shoots  above  the  No.  5  level  is  reported  to 
have  yielded  gold  at  the  rate  of  18/6  over  the  plates  and 
14/4  by  cyanide,  making  a  total  of  32/10  per  ton  of  ore 
treated,  4ilst  during  the  year  1902,  14.541   tons   of  ore 
were  crushed,  the  bulk  of  which,  reported  to  have  been 
taken  mostly  from  the  same  stope,  yielded  gcyld  at  the 
rate  of  18/7%  by  battery  and  12/6  by  cyanide,  or  a  total 
of  31/1%     If  this  is  compared  with  the  assay  value  ol 
the  same  stope  obtained  by  hand  sampling,  a  very  con- 
siderable discrepancy  will  be  noted,  but  this  is  in  part 
accounted  for  by  the  fact  that  the  stone      P/'^'^^d  to  a 
certain  extent  in  'the    stopes  on  account  of  the  schists 
being  practically    barren   and  the    mill  capacity  small, 
therefore  about   30   per   cent,   of   the  ore  is  discarded 
which,  if  addtd  to  that    milled,    reduces  its  value  as  a 
whole  to  21/-. 

From  the  year  ISflO  up  to  the  end  ol  r^'06  these  mines 
have  vielded  a  total  of  152,597.78  ounces  ot  fine  gold  from 
H04,854  tons  of  stone,  which  averages  .53  ounces  per  ton. 

The  attached  table  gives  the  annual  P^°d"ction  of 
each  mine  so  long  as  it  was  w-orked  by  itself  and  unde 
one  head  w*en  worked  together.  From  this  « "  be 
seen  that  the  results  are  in  some  f'^'^^^,  ^-"^  ,f  "^^'^ 
ihis  is  not  due  to  sudden  increases  m  value,  but  to  the 
n elusion  of  the  resiUt  of  the  treatment  of  accumuUted 
.ands  by  cyanide,  thus  in  1900-1  we  find  that  the  Central 
;^^rsuddenly  spkngs  from  .36  to  2..54  ounces  to  the  ton^ 
T-dL  Fraser's  and  Fraser's  South  mmes  the  sands  do  not 
ap^ar  to  h^ve  been  treated  until  these  properties  were 
tILn  o.^er  by  the  Mines  Development  Syndicate  in  90^ 
an.l  in  con.sequence  this  company  s  returns  -arie"!  Jrom 
vear  to  year  according  to  the  proportion  of  stone 
Crushed  to\he  sands  treated,  during  the  last  year,  how- 

v^r    the  accumulated  tailings  had  been  P-ct-ally  al 
handled,  thus   reducing  the  average  ^^'^^  f^^^^^^'Z 
crushed  to  .52  ounces  per  ton,  which  is  only  .01  "^^^"'-^^^ 

average  value  of  the  ore  treated  since  these  mines  started 

hus  Vt^rf^r^ofturrthrSr^- 

irt:^va"obtrd,tt  smce  a  considerate  ...n 
titv  of  the  resulting  tailings  were  "sed  for  ^""^^ 
of  which  are  now  being  raised  by  tnbuters)   the  a^erage 
value  ol  the  lode  has  not  been  unduly  inflated. 
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From  a  geological  point  of  view  there  is  every  proba- 
oihty  of  th.s  ode,  which  is  a  true  fissure  continuing 
downwards  whilst  there  is  absolutely  „o  reason  why  the 
values  should  not  do  likewise,  since  so  little  change  has 
taken  place  in  them  so  far.  '  ^ 

Sholls  reefs  nil  junction  with  the  main  body  at^So  great 

con  ide^U  ^'^^^  P^*^"*  that  a  zoL  of 

considerably  increased  calues  will  be  met  with.   It  would 

BaUervt^e  that  the  main  birren 

Wr  -[evek  fPP^o^^W"?   the  Fraser's  lode  in  the 

in  all  probability  also  cause  enrichment. 

To  the    westward    of  the  ore  channel  are  a  series  of 

V     u"^  '^"""^"^  ones  to  which 

^   he  Murchison  district  have  exercised  verv  considerable 

ont:ct%"'°"  '"l"""*^  ^'""^  which- they  comtt 

contact,  causing  phenomenal  richness,  whilst  these  mineral 
bearing  c,uartzites,  although  barren  at  the  ur  ace  mav 
possibly  prove  to  be  auriferous  at  a  depth.  ' 

cheInh-'^"\    "^^"^  of  this  important  problem 


farther  anart  tfia«  innT  .  '  should  not  be 

to  cut  tritnr.nt\rrc^.-r  - 
be  fo^red^rr^chS't'hV'""*  ^-^^^^^ '^^^^  ^- 

are  the  wageTlowlr   h,,t         ''"^  •  ""^y 

timber   f^r      •  '  ^n  abundance  of  fine 

abu".,,,r;'^f  f^^P--         f"el  Cose  at  ha«i,  t 

loH-  the  lake   and  "  '•"'^'"^<'   f^°-  be- 

Goldfieids  «^ter  S.  «'ith  the 

•40  milt,  sf  liS'to  ''''''  -^o"t 

than  to  Kalgooriie  """"  machinery 

wel/'l,!!l  ^l!""^  ^'^''^h  "Oi'ld  have  paid 

P  ft  in  :  r"''  forthcoming  to  deX  ^d 

Stiery  .30  Tad"  h^r ^"^'^  ^"  '-^ioned 
tons  pi  stamp  n'^'h  ^:  -^-d-  efficiency  of  two 
the  question  '  "o^king  is  out  of 
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even  in  the  ciude  ^^iL  to  an  end  of  its  ore 

The  -i-V^-^-^t  ot  aMideraWe  quantity 
reserves,  not  that  ttere  is  n  ^^^^  ^j^,^^  ^^1^ 

of  low  grade  o«:e  m  it,  but,  owing  o 

the  highest  values  will  P^^y-^:^f^,^l/  :r  further  pros- 
working,  '^,^b^^te"  are  already  working 
pecting  or  developmen^  //t  ' Lve  not  Iveen  allowed  in 
ihe"l:X^.ur:^so:n  .,1.  takes  place  the  end  of 
this  mine  will  not  be  far  distant.  _ 

Government   assistance    to  bore  ^^^^^^^ 
ta^ofliridr  condit^nsthan 

'■^'^trefth.s  is  a  question  of  f^^^  ^l^^, 
to  this  n.ne  or    ^ist-t   bu    ^     «,e  St.W  ^^^^ 

this  request  should  be  -^"^"i"^'  ade  bodies 

be  once  established  ^^^^^  l^^'^^'^X  not  th!  least 'do^bt. 
carry  payaible  ore  at  a  depth  there  .  ^^^^^  ^  .^^  ^^^^ 

but  that  a  number  :  of  others  o.  tne 

,      1,  esneciallv    suitable    for    this  experi- 

This    lode    is  especially                   ien„th    and  the 

^   j„,   firstlv  its    "^reat   size  and  lengxa  o.» 

inent    for,  firstly,  its    „r                     conclusion  of  per- 

character  of  its  walls,  P^^J"  ^'^^^^^"disseminatioii  of 
manency  in  depth;  secondly,  the  ^  ^  j  th 

the  gold  through  the  lode  body  ^^^f^"f  lenticidar 
without  the  marked  °i,;\7'h%tard  to  its 

bunches  afiords  great  -^-^f  ^^pth     t\irdlv,  the 

continuation  to  carry  values  J^Jlf ^.^^n  a"  white 
enclosure  of  a  well  defined  ore  channel  between 

barren  reef  of  ^^^^^^^^T^^r ,  also  sup- 
the  ferrnginons  quartzite  vems  '1^  j  this 
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Scdvle     of  Feer 


LONGITUDINAL 


MAIN  SHAFT 


TAKEN      FROM      MINE       PLANS  7    .     3   .  08 


SECTION 


Jasper  /fw  6  "m(fe 


pmpfcrm  shaft 


II 


nil 


?.56 


FRASERS    SOUTH  EXTENDED 


PROSPECTING  SHAFT 


KID  SHAFT 


NPI  SHAFT 


N92  SHAFT 


.^7 
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Tear. 


irto  1897 
1897 
1898 
1899 
1900 
1901 

jr  to  1897 
1897 

r  *o  1897 


1898 
1893 
19U0 
1901 
1901 

1902 
19U3 
1904 
1905 
1906 
1907 


Table  shelving  the  Yield  of  the  Frasers'  Beef. 


Name  and  No.  on  Lease. 


The  Central  Mine  G.M-L.  279 

do.  do. 

do.  do. 

do.  do 

do.  do. 

do.  do. 
Frasers'  South  Mine  G.M.L.  29 

do.  do. 
Frasers'  Mine  G.M.L.  13 

do.  do. 

do.         G.M.Ls  13,  29 

do.  do. 

do.  do. 

do.  do. 
British  &  Foreign  Development 
Synd..Ltd.  ti.M.Ls,  13,  29,  279 
505,  506 

do. 
do. 
do. 
do. 
do. 
do. 


Total 


no. 
do. 
do. 
do. 
do. 
do. 


Ore 
Crushed 


Tons 

37,482-00 
3.934-00 

895-00 
1,208-00 
1,086-00 

403-00 


39,478 -Ou 
8.7o5-00 


58,123 -UO 
20,552-00 
22,900-00 
23,870-00 
24,703-00 
1,6  -iS-Ou 


Gold 
therefrom- 


22,1 ; 


•00 


14,712-00 
1,759 -.50 
5.160-00 
8,603-00 
7,521-50 
7,579-75 


ozs, 

14154-45 
792-67 
513-36 
45919 
2.550-70 
1,232-48 


]G,338-71 
3.674-52 


31,533-19 
8,711-41 
7.794-94 
7,702-92 

10,577-07 
1.5.50-80 


14,852-03 

11,474-48 
3,543-18 
5.836-88 
5,343-61 
3,961-19 
4,649-53 


Rate 
Per 
Ton 


ozs. 

•37 
•20 
-57 
•38 
2^34 
3^05 


-67 

•76 
2-01 
MS 
■61 
-52 
•61 


Total. 


Ore 
Cruslied 


Tons. 


44,958-00 


?,233-00 


15], 771^00 


Gold 
Therefrom 


19,702-85 


20,013-23 


67,870-33 


\  verage 
Rate  per 
ton'. 


67,471.75 


312,43375 


49,660-  0 


157,247-31 


•73 


50 


90 
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Alluvium    I 
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Battlers  Gully    66 

Battlers  Hope  Lease      45 

Bishop  Gibney's  Mine  10 

Black  Tin   38 

Boronia  Gully    38 
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Bunbury  Gully    '  8 

Bunbury  Lease   

  40 

Caledonia  Co.      25,  69 

Campbell,  W.  D.  lo 

Cassiterite    ••   68 

Central  Group  of  Lodes  ^4,  35,  36 

Central  Lead     '  43 

Central  Lease   89 

Central  Mine    ,  50 

Claim  318    .  50 

Claim  608    .  51 

Claim  684    50 

Claimi  700      51 

Claiim  758     68 

Cornwall  Lease      26 

Crystalline  Series   

  72 

Dixie  Lease    58 

Dreamland  Lease  ^   20,  39 

Dumipling-  Gully   y//.'.'.'......   27 

Dykes  

34,  35,  36 

Eastern  Lead      14 

East,  J.  J   14,  20,  59 

Elliotts  Gully   ; *         19,  25,  55 

Enterprise  Lease   57 

Esperance  Hill  Lease    37 

Existing-  Gullies   

  14,20 

Elov'd's  Gully   •••    29 

Foliated  Granites    84,  89 

Erasers  Gold  Mme    89 

Erasers  SoutHi  Mine   

....  •^^ 

Gahnite   '  ''''  21 

Garnet    .  45 

Gibney's  Gully   '  43 

Gladstone  Lease      40 

Glasgow  Lease   ■■  "*/'....  26 

Gneisses   14 

Goyder,  G.  A-   40,  41,  43 

Greenbushes  Development  Cc,  Ltd   3^. 

Greenbushes  Leaid   27 

Greenstones   
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Hamel  and  Smith's  Claim    53 

Haphazard  Lease   57 

Hardman,  E.  T.    7,  8 

Homeward  Bound  Lease    51 

Horans  Lease    40 

Horans  No.  1  Xorth    40 

llmenite   12,  21 

Ivy  Lea-se   40 

Kraanariers  Claim    54 

Kyanite   22 

Lady  Esther  Leases    40 

Last  Chance  Lease   64 

Laterites   30 

Little  Wonder  Lease   ,   43 

Locs.  289,  290    45 

Lodes    28 

Lost  and  Found  Lease   58 

Lost  and  Found  Xoi-th  Lease    58 

MagTietite    12,  21 

Maitland,  A.  G   13,  50 

Mc^ess's  Claim    55 

]Microlite   23 

Montgomery,  A.    15 

Mt.  Malcolm  aod  Murrin  Copper  Mines,  Ltd.  83 

Mt.  Malrolm  Copper  Mine    76 

Mt.  Pleasant  Lease    49 

Mulli^^ans  Gully    46 

Murrin  Copper  Mines,  Ltd.   83 

Native  Tin    22 

New  Zealand  Gully    39 

New  Zealand  Lease    40 

Nickel  Kramer  Tin  Miming'  Co.,  Ltd.   49 

Nil  FJesperandum    57 

Northern  Lead    33,  35,  36 

North  Junction  Lease    43 

Offer  and  Gilbert's  Claim    64 

Old  Sport  Lease    44 

Olympia  Lease   39 

Parich  and  Armstrong's  Claim    54 

Pegmatites   18,  29 

Primary  Deposits   ^   18 

Quartz  Veins   29 

Queen  of  Greenbushes  Lease   73 

Redruthe  Lease    51 

Rocks,  List  of    74,  75 

Ru-bv  Tin  Mining  Co.   ,   73 

Rutile   12,  21 

Salmon's  Claim    57 

Salt  Water  Gully    67 

Secondary  Deposits    19 

Simpson,  E.  S.   18 
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Sinclair's  Claim    18,  70 

Sa-aih  Cornwall  Lease   ••••••      34  37 

Southern  Lead   14,  2o'  46 

Spring  Gully    '  51 

Staurolite  ;   '   14,  23 

Stibiotantalite    g 

Stinton,  D.  W  

57 

Tairua  Lease      9 

Talbot,  H.  W.  B.  ^-   22,  23 

Tantalite   •   22 

Tantalum      65 

Three  C.'s   10 

Tin                                                                         ....  20 

Tin  Concentrates                                                         ^  ]q 

Tin  Yield   !!!!!!!!!!!  21 

Tourmaline     40 

W  \    Mt.  Bischoff  Lease  

.      r,A    41,  43 

W.A.  Stanneries,  Ltd.      g3 

West  Australian  Copper  ^o.,  l^tci   ^ 

Westralia  Gully   

Zircon   
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GOVERNMENT  ASSAYS. 

Assays,  Analyses,  and  Determinat.  ons  of  any  Western  Australian  Ore  or 
Rock  will  be  made  by  the  Assayer  to  the  Geological  Survey,  y-heu  not 
inrhihi  interfering  with  official  work,  subject  to  the  following  conditions  :— 
1.    Each  sample  must  weigh  at  least  6oz.,  but  not  more  than  21bs. 
•2.    Each  sample  must  be  enclosed  in  a  separate  canvas  bag  or  strong 
paper  wrapper,  with  a  slip  of  paper  bearing  the  name  and 
address  of  the  sender,  together  with  a  private  mark  by  which 
it  may  be  readily  identified. 

3.  The  parcel  must  be  forwarded,  prepaid,  to  : — 

The  Government  Geologist, 

Geological  Survey  Office, 

Perth. 

4.  A  letter  must  be  sent  at  the  same  time  to  the  same  address,  stating 

for  what  metals  the  samples  are  to  be  assayed,  or  containing 
other  instructions,  as  the  case  may  be. 

(N.B.— It  is  always  advisable  to  keep  duplicate  samples  of  those 
ubmitted.)  ^ 

5.  Before  any  assay  is  made  the  prescribed  fee  must  be  paid  to  the 
lineralogist  and  Assayer,  or  sufficient  reasons,  in  accordance  with  Section  7 
elow,  be  furnished  for  having  the  samples  treated  free  of  cost. 

6.  The  following  fees  will  be  charged  : — 

/    V    ^  £   s.  d. 

(«.)    Determination  of  a  Rock  or  Mineral    0  10  6 

(b.)    Assay    for    Lead,     Iron,    or    Manganese,  and 

Phosphoric  Oxide,  each  0  10  6 

(c.)    Assay  for  Silver,  Copper,  or  Tin,  each    0  12  6 

id.)    Assay  for  Gold  or  Zinc,  each    0  15  0 

(e.)    Fire  Assay  for  Lead,  Silver,  and  Gold       ...  ...110 

if.)    Assay  for  Antimony,  Bismuth,  Chromium,  Cobalt, 

Mercury,  or  Nickel,  each   Ill  q 

(g.)    Proximate  Analysis  and  Calorific  Valuation  of  Coai    111  6 
(h. )    Complete  Chemical  Analysis  of  any  Mineral  or  Ore, 
according  to  number  and  nature  of  determina- 
tions  £2  12s.  6d.  to    5    5  0 

(i.)  Other  determinations,  according  to  time  spent,  up  to    2  12  6 
A  reduction  of  20  per  cent,  on  the  above  amounts  will  be  made  in  favour 
any  person  submitting,  in  one  parcel,  five  or  more  samples  for  identical 
eatment. 

7.  With  the  object  of  encouraging  bond  fide  prospecting,  free  Assays 
ill  be  made  under  the  following  circumstances  : — 

(«.)  The  sample  must  have  been  obtained  from  land  within  the 
State  not  held  under  lease  for  mining  purposes.  ' 

(6.)    The  exact  locality  where  the  sample  was  found  must  be 
I  disclosed. 

{c.^  The  sample  must  be  of  sufficient  promise  to  warrant  an 
assay  being  made  at  the  expense  of  the  State. 

(*'/.)  Free  Assays  will  not  be  made  of  samples  showing  free  gold, 
or  of  tailings  or  other  metallurgical  products,  or  of  umpire 
samples. 

I  8.  The  Department  reserves  to  itself  the  right  of  refusing  to  make 
y  particular  A.ssay,  and  also  the  right  of  publishing  at  any  time  the 
|;ult8  of  an  Assay  made  at  the  public  expense. 

A.  GIBB  MAITLAND, 

Government  Geologist. 


GEOLOGICAL         SURVEY         Or  ^.VESTERN  AUSTRALIA 

GREENBUSHES  TINFIELD 


80  90 


Scale       of  Chams 


SULLETfN  N032 


NORTHERN  LtAd 
B  CENTRAL 
C  EASTERN 

D  GREENBUSHtS 
E  SOUTHERN 


H  J  Pether:  Co/ernmenC  Lithographer  Perth. 


L  A  T  E  R  I T  E  f ^/■/•U4^nms  rfu^«^/>ej-ate  )  . 


PEGMATITE  DYKES 


MINERAL  LEASES 


Di 


1  rrrm/f  ^  


CLAIMS- 
SWAMPS  . 


Gn 


MACHINE  mx 

TAIUN6S  ic  _ 
GAJOEN  do  _ 
RESIDENCE  do  _ 
WAT5K  «I6HT  _ 


MINERS  HOMfSTEAO  LEASE 


The  Hoa  H  Gregory  M  L  A. 
MImsfer  for  Mines 


IIBRAKY 

t  Of  Vii 


5 


I904 


/V.y  Pethen  Coifernment.  Lithograohfir  Perth  W  A 


UNIVERSITY  OF  ILLINOIS-URBANA 


3  0112  044287867 


